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FOEEWORD. 


In Yirtne of his office as Prosector to the Zoological 
Society of Londoii, I)r. Charles Sonntag has exceptionai 
opportunities for original observation in comparative 
anatomy; and ever since he has occupied this position 
he has:dnterpreted’'his-dtities in'"the most generous way 
as thepatient and indefatigable collector of exact 
information, which in the Proceedings of the Zoological 
Society and in other ways he has promptly made avail¬ 
able for others to use. 

Some time ago I ventured to suggest to him that he 
could render an invaluable service to students and in¬ 
vestigators if he. would .prepare andj)ublish full accounts 
of the anatomy of the anthropoid apes based upon his 
personal observations, with such comparative and 
bibliographical notes as would make his report a 
standard work of reference for anthropologists and 
anatomists.^ This book represents the realization of 
that scheme. ' . , 

4i ' 1 

Its importance depends upon the fact that it is an 
impartial and reliable statement of facts based upon 
direct observation and a laborious sifting of the volu¬ 
minous mass of writings dealing with the Primates. 
It is a remarkable demonstration of Dr. Sonntag’s 
patience and industry, and its special value to the 
student is its freedom from the bias which writers 
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interpretation of evidence, rather than 
;he evidence itself, are apt to introduce 
however much they nia3' strive to be 


nnpartiai. . . 

Hitherto there has been no book of reference giving 

complete information in Primate anatomy to which 
students of Anatomy or Anthropology could turn for 
enlightenment. A quarter of a century ago Sir Arthur 
Keith placed his colleagues under a deep debt of grati- 

tilde by compiling a bibliography and annotations upon 
tile anstoinc of the great Apes, which has been of the 
ntiiiost- seiT'ice to workers in Anthropology ever since. 
In his book Morphology and A^Miropology Dr. Duck¬ 
worth, of Chmbridgej has made a. useful collection of 
data relating to the an,atomy of the Primates; and 
scores of other writers have dealt with one or another 
branch of Simian anatomy, often in great detail. What 
especially was needed by students was a fuller summary 
of, this mass of evidence compiled, by someone with a 
i,rsl-iia.iid .knowledge of the facts. 

In commending Dr. Sonntag’s .book to students 
prhaps i, should explain that it is wholly his own work. 


G. Elliot Smith. 



PEEFAGB. 


This book is intended to serve as an introduction to 
Anthropology, for it deals with the first steps in that 
science, namely, the study of the relations of Man to 
the lower animals. It is based on observations made 
in the x4.natoniical Department and Ape House of the 
Zoological Society of London, and on the examination 
of specimens in the Museum of the Eoyal College of 
Surgeons of England, the Anatomical Museum of 
University College, and the British Museum of Natural 
History. 

In a wmrk such as this it is essential to include an 
analysis of the truly vast literature on the Apes, so that 
one can obtain an idea of the range of variation which 
each structure exhibits. More than seven hundred 
works have been consulted, and a selection has been 
made of books and papers which should be useful to 
research workers. Figures in heavy type after the names 
of authors in the text refer to the Bibliography. 

I have to express my best thanks to Professor Elliot 
Smith for reading the proofs and wuiting an invaluable 
Foreword, to Sir Arthur Keith for the gift of parts of a 
Gorilla, and to Dr. A. Smith Woodward for permission to 
examine the specimens in the Department of Geology in 
the British Museum. I have also to express my thanks 



r. Miss Kalian and Messrs. 


)oreen Stranger, — 

,..oun.n: Henderson, Menaces, McCormick a.d Og^n, 
students in the Anatomy Depaitmen 

College, for their assistance in the work of ^ ^ 

‘ j +A Professor Elliofc SniitG, Mr. B- I* 

I am lEdebteci to i:ioiesK.o ^ rz i i 

and the Publication Committee of the Zoo ogica 

letv of London for permission to reproduce illustra- 

numbered 11, 12 and 19 to 57 are 
uons. higmes numoeieu j. , . - , 

original, and were drawn under my supervision y J 
;sistant, Mr. G. H. Hicks, to whom I express my than-s. 
ivure 5 is from a photograph by Mr. "W. . e ros 

I lark F.E.C.S.. and all other illustrations of living 
animals are from photographs by Mr. H. Bond of 
;he Zoological Society. 


C. F. SONNTAG. 



CONTENTS 


PAGE 

Introduction ... ... 1 

Part I. —Lemurs, Tarsius and Monkeys. 

Chapter I. Lemurs and Tarsius... ... ... 13 

,, II, Ne\^ World Monkeys or Platyrrhini ... 35 

,, III. Old World Monkeys or Gercopitheeidie... 47 

Part II.— The Anthropoid i\.PBs. 

Chapter IV. External Characters, Habits and Classi¬ 


fication ... ... ... ... 65 

,, V. The Skeleton and Teeth ... ... 104 

„ VI. The Joints ... ... ... ... 151 

,, VII. The Muscular System ... ... 161 

,, VIII. Organs of Digestion... ... ... 209 

,, IX. Organs of Circulation, Blood and Duct¬ 
less Glands ... ... .. 227 

,, X. Organs of Eespiration and Voice ... 257 

,, XI. The Urinogenital Organs ... ... 264 

,, XII. The Nervous System and Sense Organs 273 
,, XIII. Evolution of the Primates ... ... 318 

Bibliooraphy ... ... ... ... ... 333 

Index ... ... ... ... ... ... 358 




LIST OF ILLFSTEATIONS. 


PIG. ' ■ j^aGF 

1 . The Ruffed Lemur 'wrMLs) ... ... 14 

2. The Slow Loris (Nycticebus tardigradm) ... 14 

3. Demidoff’s Galago (Semigalago demidoffi) ... 15 

4. The hand and foot of Lemur macaco ... ... 16 

5. The Spectral Tarsier {Tarsius S2Jectrtim). .. ... 27 

6 . The hand and foot of Hemigalago and Tarsius ... 28 

7. The Brown Capuchin ... ... 

8 . The hand and foot of ... ... :37 

9 . The Bonnet Macaque sfmuais)... ... 48 

10 . The Drill (^MandHlhcs leu cophcBus) .... ... 49 

11 . The skulls of the lower Primates ... ... 51 

12. The brains of the lower Primates ... ... 59 

13. The Silvery Gibbon {HyMates leuciscus) ... 66 

14. Young Orang-Outans sa%ms) ... ... 76 

15- Adult Orang-Outan ... ... ... 77 

16. The Chimpanzee {Anthroptopitheciis troglodytes) ... 86 

17. Young Gorilla (Gorz7Za ponZZa)... ... ... 93 

18. Adult Gorilla ... ... ... ‘ 94 

19a. The hand of the Bornean Gibbon and Orang-Outan • 95 

19b. The hand of the Chimpanzee and Gorilla ... 96 

20a. The foot of the Bornean Gibbon and Orang-Outan 97 
20 b. The foot of the Chimpanzee and Gorilla... ... 98 

21 . Osteology of the Apes ... ... ... 107 

22 . The skull of the Orang-Outan ... ... m 






JSTRATIONS 


13, Skcilis of yoB'Dg aod acliiit ChimpaDzees... 

II. Ths skull of the Gorilla - • ♦ ' 

15, Fel'fis m Man , mi the Apes ... 

16. The spinal ana pekic ligaments in the Chimpanzee 

If.' The facial miiscies in the Chiinpanzee ... ••• 

38* The ocnlarj orbital and nasal mnscles in the 
Chimpanzee 

39; The lips,, cheeks and masticatory muscles in the 
Chimpanzee 

. Ihe p^'rfatine and pterygoid mu^ 

31. The siibm,axillary region and omo-hyoid muscle ... 

Si. . f he eerrical'muscles in the Chimpanzee 

33., The sacro-sp'inalis, muscle in the Chimpanzee 

34. ' The deep muscles;of the back in the Chimpanzee... 

35. ' M,iiscles and joints of the hand in the Chimpanzee 
16. Muscles of the leg.and the knee-joint in the 

Chimpanzee 

37. The k>ngae of the Gorilla 

38. The tongue of the Chimpanzee. 

39. The tongue of the,Orang-Outan . ••• 

40* The tongue of the Bornean Gibbon , 

II. The aorta and subclavian vessels in the Chimpanzee 
4i, Arteries of the head. and. neck in the Chimpanzee 

43. The arteries of the upper 'extremity in the Chim¬ 

panzee ... -- ,. ', 

44. The abdominal and pelvic arteries in the Chimpanzee 

45. Yeins of the head, neck and thorax in the Chimpanzee 
IS, The portal vein in the Chimpanzee 

47. The nasal meatuses and antrum of Highmore in 

&e Ohimpauzee,',^ ••• . ' , ••• 

48. The internai organs;of generation . in the Ghim.pauzee 

49. The external oigans of generation in the Chimpanzee 


PAGif 

118 

126 

1*37 

152 

162 


164 

165 
167 

169 

170 
177 
179 
188 

194 

212 

213 

214 

215 
228 
230 

235 

239 

247 

250 


258 

266 

268 











THE 


MOKPHOIOGY AND EVOLUTION OF 
THE APES AND MAN. 


INTRODUCTION. 

Anthropology (Or. dv0pQ)7ro<;, man, and X 0709 , a 
science) is the science which studies the relations of 
Man to the lower animals. It differs from Ethnology 
and Ethnography, which deal respectively with the 
characters and distribution of the races of mankind. 
When Anthropology is used in its widest sense, as a 
study of the natural history of Man, it includes all these 
branches of knowledge.^' 

The aims of Anthropology in its strictest sense were 
summarized by Huxley (87) as follows: “ The question 
of questions for mankind—the problem which underlies 
all others, and is more deeply interesting than any other 
—is the ascertainment of the place which Man occupies 
in nature and of his relations to the universe of things. 
Whence our race has come; what are the limits of our 
power over nature, and of nature’s power over us; to 
what goal are we tending—are the problems which 

* The term Physical Anthropology, which is now in common use, 
includes the study of the relations of Man to the lower animals, and 
all aspects of the structure of the human races, particularly the 
measurements of the skulls. 

1 
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present tlieiBsehes anew and with undiminished interest 
to every man born into the world. An essential pre¬ 
liminary to the solntion of these problems is a study 
of the biology of the Anthropoid Apes—the (ribbons, 
Orang-Outan, ' Chimpanzee and Gorilla., 

Ana^iny and Physiology— The first requirement 
is an examination of the external characters and internal 
structure of the Apes, and this must be carried out with 
the thoroughness and minuteness which are employed in 
the study of human anatomy. The large series of data 
so obtained must then be submitted to a physiological 
analvsis, in order that the significance of each group of 
characters can be understood. When that has been done 
the following conclusions can be made ; The Anthropoid 
Apes resemble Man in a general way in form and struc¬ 
ture, but they differ from him in several respects. Some 
of the differences are associated with diet and habits, 
particularly locomotion; others are dependent on the 
size and complexity of the brain; and others again are 
the outcome of different developmental processes. 

Bio-COieiiiistry and Pathology. — Certain bio¬ 
chemical reactions, which are described: on, p. 256, 
have shown that there is a true hlood-relationship 
betvreen the Apes and Man; and pathological investi¬ 
gations have proved that they are liable '■ to similar 
diseases, both contracted naturally and induced experi¬ 
mentally. /So it is evident that their •constitutions have 
much in common. 

Psychology. —The psychologist will find much scope 
fof his highly philosophical work in a study of the 
mentality of the Apes and Man, for; they ■ exhibit: con- 

in high function. Moreover, the 








VABIATIONS 


3 


comparatively simple inentality of the Apes forms a 
foundation for the study of the complex activities of the 
human mind. , In remote times the earliest true Men 
had probably simple minds, but the struggle for exist¬ 
ence, which included defence,- hunting, the building of 
homes and many other conditions led to a great develop¬ 
ment of the cerebral functions, and migrations brought 
them under the influence of varied climatic conditions, 
which' influenced the central nervous svstem in no small 
degree. 

Variations. —If several examples of each of the Apes 
are examined it will be found that many of the external 


characters and internal organs exhibit a considerable 
range of variation. And some parts vary more than 
others. So any attempt to define the characters of a 
species by the examination of one representative will be 
negatived by the examination of the next animal which 
comes to hand. In his article on the Gorilla (99) Keith 
says : ‘Mf the animals that make up the p^ent race 
were superimposed muscle on muscle, artery on artery, 
brain-convolution on brain-convolution, the result would 
be, not the clear outline of a typical individual, but 
rather an amoeboid form, with a considerable amplitude 
of variation in certain wellrdefined directions . . . the 
lines of variation thrown out as pseudopodia may be 
regarded as feelers co-ordinating the race with its 
surroundings.*' Many of the variations depend on age, 
sex and the locality in which the particular animal is 
found; and it is certain that systematists have formed 
purely local races into distinct species. This is well 
seen in a study of the literature dealing with the 
Orang-Outan, for seventeen varieties have been men- 
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tioned by zoologists, whereas the Dutch settlers believe 
there is only one. The skull of this animal varies con- 
limially throughout life, and this may account for the 
differences in the external appearances upon which 
classifications are founded. It is therefoie evident that 
the characlers of a, species can only be accurately 
defined after some hundreds of representatives have 

been examined. 

ProWems of Bistribntion.—The present-day Anthro¬ 
poids are restricted to the dense forests in the tropical 
parts, of Asia and,, Africa, but the discovery of the 
remains, of extinct forms (e..g., Drijopithecus, Plio- 
pithecm, PalmopitJiec-us, &c.) in the rocks of France, 
Gemiaiiv and Northern India shows that.the distribution 
was formerly w,ider. We can assume that .their extinc¬ 
tion in the.se regions was probably due to climatic factors. 

Endocrine Glands and Evolution.—Much light has 
been thrown on the relations between Man and the 
Apes by studies of the functions and diseases of the 
endocrine organs or ductless gla.nds. And a study of 
these organs enables us to, understand some of the 
agencies which have moulded the characters of the 
various human races. , At a certain stage the foetuses 
of the Apes and Man have many characters in common,, 
.but the subsequent developmental changes, both intra- 
. uterine and extr.a,-uterine, proceed in different directions. 
In the .Apes .they are marked by a progressive increase 
in certain ,p.arts5 such as the .cutaneous 'pigmentation, 

, hair,d,imbs;. and facial sMeto^ .In Man, on the other 
, hand, they .are characterized by .suppression, but the 
power to. develop further lies dormant. The suppressive 
agente various .ductless glands. .When they are 
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following scheme: 


CLASS MAMMALIA. 

Snb-class PEOTOTiTEJSLI. 

Order Mo^iotremata. Platypus, spiny ant-eater. 

Sub-class THEBIA. 

Section A. Metatheria. 

Order Marsiipialia, Opossums, kangaroos, koala, &c. 
Sections. Eutheria^ 
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Order I. 

InsectivoTd. tledgehog, moles, shrews, S 

TT 

Gheiropfera. Bats. 

„ III- 

Bodentia. Rabbits, mice, squirrels, &c. 

„ IV. 

Edentata, 

Sloths,, pangolins, armadillos, &c. 

V- 

Cetacea. Whales, porpoises, dolphins. 

VI. 

CaTfiivora. Cats, dogs, bears, seals, Ac, 

¥TT 

^ ^ ^ Ji. «; 

Unyulata. Sheep, cattle, goats, &c. 

VTII 

Sirenia. Manatee, dugong. 

JX- 

PRIMATES. 


. Sub-order I Lem-wroidea. Lemurs, lorises,aye-aye. 
„ IL Tarsioidea. Tarsier. 

„ III. AntJiropoidea. 

Section A. PlatyrrJmd, 

Faiiiily I. HapaMdae. Marmosets. 

„ II, Gebidse. Capuchins, howlers, &c. 
Section B. Gatarrlmii. 

Familv I. Cercopithecidae. 

fc' X 

Macaques, baboons, langurs. 

„ , II. Simiidae. Gibbons, orang-outan, 

chimpanzee/gorilla. 

„ III. Fithemntlimpidx ip), . 

FUliecmithroptis 

,,, IV. Hommidm.\ Man. 

; 'THE OEBEE PEIMATES., . 

, The: animals , composing the Order Primates vary 
considerably;, in/size, some of the Marmosets and 
Galagos. .being,, diminuti¥e, whereas ■ the adult male 
Gorilla may exceed a fully-grown man in stature. With 
lew: .exceptions they .are adapted, for an, arboreal life. 
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Tii6 Ralliix and pollox ai'G opposabiG to tiiG other digits 
<and the tail may be an important prehensile organ. 

With the exception of Man all Primates have a cover¬ 
ing of lia,ir, and the direction of the hair slope presents 
features of interest from the phylogenetic point of view, 
borne species have tactile hairs or vibrissse, which are 
also known as sinus hairs, from the presence of blood- 
sinuses round their enlarged root-bulbs. They gradually 
diminish from the lowest Primates up to the highest, 
and their gradual disappearance may be correlated with 
the increasing importance of the hand as a sensory 
organ. 

The skin of the palms and soles has a more or less 
complete set of pH.ds, which form part of the equipment 
for an arboreal life. In the lower Primates there are 
pads on the tips of the digits, over the heads of the 
metacarpals and metatarsals and on the proximal part 
of the palms and soles. In the Anthropoid Apes they 
are reduced to traces of the apical series. Besides these 
pads there may be small elevations of the epidermis. 

The skin of the palms and soles is traversed by fine 
ridges, called papillary ridges, which are arranged in 
different ways in different Primates. They consist of 
thickenings of the epidermis over rows of dermic 
paj)!!!^, and they lodge the orifices of the sw^eat glands. 
Their function is twofold—they help to make the grip 
secure ; and they are sensory, for the dermic papillae 
contain special sense organs. They become increasingly 
numerous from the lower Primates up to the highest, 
because of the progressive increase in the use of the 
hands as sensory organs. There is, therefore, an inverse 
ratio between the vibrissae and papillary ridges. 
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Papillary ridges are also present on the gripping 
surfaces of prehensile tails. 

The epidermis is thickened to form the ischial 

callosities in the Gibbons and Monkeys. 

The mamnaary glands yary in position. In the 
Lorises and Tarsius there are both inguinal and 
pectoral mamni^ ; in the Aye-Aye {Cliiromys) they are 
restricted to the groins; in Hapalemur they occur 
on the shoulders ; and in all other Primates there 
are. : two^ pectoral mamm,£e. Phylogenetically the 
mammary glands are modified sebaceous glands. In 
some Primates there are also specially modified sebaceous 
glands which have an erotic function. 

The digits of the hands and feet are usually five in 
number, but the thumb is absent in the Spider Monkeys 
{Ateles), .and the index of the hand is a small stump in 
the Potto iPeroMcticus). The relative lengths of the 
digits vary considerably. 

The digits have nails or claws, but it is sometimes 
difficult to decide whether ■ a particular structure, is a 
nail o.r a claw. In the true Lemurs the index has a 
ciaw.^ but the other digits have nails; in Tarsius , there 
are clamps on the second and third digits of the foot* in 
CMromys there are .claws on all digits. Of the New 
World Monkeys the Marmosets have claws on all digits 
except the hallux : .but the Cebidse possess highly-arched 
: claw-like structures. . All .Old World Primates have flat 
nails.. on ail digits,hut they are curved in some Gibbons. 
The^fligits also .exhibit a .varia.ble amount of union by 
webs (syndactyly).: . 

'.. The .functions .of. the, tail are numerous. In Tarsius 

■it. is ;fressei 'against:^t^^ acts as a 



'9 


THE OBDEE PEIMATES 

support; it may also act as an equipoise when the 
animal is performing its characteristic froglike leaps. 
It also acts as an equipoise in the Old World Mangabeys 
{Cercocehiis), which are active jumpers; and it is an 
important prehensile organ in the New World Monkeys. 
The tail is. a mere rudiment in the Baboons, and it is 
absent in the Anthropoid Apes and Man. In the .Apes 
and Man .the muscles of the tail have been transformed 
into the muscles of the pelvic floor, which .plays an 
important part in supporting the abdominal viscera i.n 
the erect or semi-erect position. 

The eyes are large in the Lemurs, Tarsius .and 
Gibbons, but, as will be shown later, there are profound 
differences between the ocular apparatus in the Gibbons 
and that in the Lem.urs and Tarsius. Large eyes ate 
associated with nocturnal habits, and there appears 
to be an inverse ratio between the dimensions of the 
eyes and the size and bulk of the animal. Thus 
the eyes are small in the Chimpanzee and large in the 
Gibbons. 

All Primates except Man and the Orang have a tri¬ 
angular process beneath the tongue for the openings of 
the ducts of the submaxillary glands; and some have an 
additional body, or silblingua, which is best marked in 
the Lemurs. The stomacli is simple in all except the 
Langurs and Guerezas, and the entire large intestine 
has a well-marked mesentery in all Primates below the 
Anthropoid Apes; in the latter long stretches of the 
colon are bound down to the posterior abdominal wall, 
an arrangement which is associated with the erect or 
semi-erect attitude. 

The testes descend into a scrotum, and the penis has 
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GHAPTEB I. 

LEMUES AND TAESIUS. 

Sub-order LEMUEOIDEA. 

* The sub-order Lemuroidea includes the true Lemurs 
from Madagascar and the Comoro Isles (fig. 1), the 
Gralagos from tropical East Africa (fig. 3), the Lorises of 
East India and Malaya (fig. 2), and the Aye-Aye from 
Madagascar. They are diversified in appearances^ 
habits and diet, but arboreal forms predominate, and 
the vast majority are nocturnal. The diet consists of 
insects, eggs, nestlings or vegetable matters ; the smaller 
species may be entirely insectivorous, v/hilst the 
Sifakas ” are purely vegetarian. 

All species have a well-developed furry coat, whose 
colour may be extremely beautiful. The eyes aj‘e 
large, and in some cases highly coloured ; but they often 
have a stupid blinking appearance during the day. The 
ears are large and prominent, and the elongated inim.yJe 
gives a bestial appearance to all species. The tail varies 
considerably, being long in the true Lemurs and absent 
in the Lorises; it is imperfectly prehensile, but it servers 
as a balancer when the animal is on the move. 

^ Hands and Peet.^ —The vast majority of species hav(^ 
pentadactyl hands'and feet, but the index digit of the 

* The hands and feet of many species hfl,ve been tif'nred by i’ofOflj 
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pared with those in the higher Primates it will be found 
that the latter haYe a more extensive line svstem, with 
a consequently more acute tactile sense, 

JL 

Vibriss®.—Pocock points out that the most general¬ 
ized arrangement is present in the Mouse Lemur (C/E'iro- 
galeus). There are tufts above the eye (superciliary), 
round the month (mystacial), on the cheeks (genal), and 
below the chin (submental). All groups are present in 
Chiromys, and most species of Lemur, In the Galagos 
and. Lorises the complement is less, the submental tuft 
suffering most. Carpal vibrissse are absent in Asiatic 
and African Lemurs, but. are present in the species from 
Madagascar. 

Hair Slope.- -The primitive hair-slope, w%ich runs 
from the head backw^ards to the tail, is modified in the 
Lemurs. The hairs from the brow’ slant backwards and 
mingle with tw^o streams passing upwards on the back 
of the neck. And the mid-dorsal line of the back forms 
a focus to w-’kich hairs are directed from the shoulders 
and the sides of the body. Hairs are directed downwmfis 
over the thighs, and the hairs on the arm and forearm 
converge towards the elbow-joint, as in the x4.pes. On 
.the ventral aspect of the trunk the hairs form a spiral 
on each half of the abdominal wall; and Duckworth 
(50) regards it as characteristic of the Lemurs alone. , 

Peculiar (jlands.— Special modified sebaceous glands 
have been found on the wrist and shoulder and round the 
anus. Their function is, however,, not at ail clear. 
Possibly they exert an erotic action. 

Skeleton. —If the sknU of any true Lemur (fig. 11) 
is compared with that of a Dog, it will be seen that in 
both the facial part is elongated to form a snout, the 

■:' 2 , 
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Mf, Between the upper incisor teeth there is a weii- 
marked gap in Lemur, but not in CMromys, The lower 
canine tooth is like an incisor, and the first lower pre- 
molar resembles a canine tooth. 

The frontal bones are frequently, but not always, 
separated by a persistent suture. 

Vertebral Coliinm. —When the column is examined 
as a w^hole it is seen, that the tenth dorsal spine acts as 
a point tow-ards w^hich the other spinous processes con¬ 
verge ; and it is known as the anticlinal vertebra or 
centre of motion.^ Such a condition is found in manv 
mammals, but is absent in the Anthropoid Apes and 
Man. The whole curvature of the spine is also similar 
to that of other quadrupeds. 

The spinal column in . a true Lemur is composed of 
7 cervical, 12 dorsal, 7 lumbar, 3 sacral and,27 caudal 
vertebrae, or 56 vertebrae in all. The spine of the axis 
is very large as in many lower mammals. 

Pelvis. —The innominate bones are long and narrow, 
with small ischial tuberosities and a short symphysis 
pubis. The thyroid foramen is large, and the pelvic 
brim is nearly circular, as in Man, but not in the 
Apes. ' ' 

The sterniiiii is a long, narrow rod consisting of five 
pieces. The clavicles are w’ell developed, and the 
humerus has a prominent pectoral crest; it is perforated 
by a foramen above the internal epicondyle as in the 
Carnivora." The radius and ulna are not .anchvlosed. 

It' 

There is a sesamoid bone above the pisiform, as in th 
Gibbon and some Chimpanzees; and a radial sesan-cad' 

tSerted 

This foramen transmits the median nerve, with or with 
brachial artery in the Carnivora. It is sometimes preseniei’* tO: the 
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boBe is present in Perodicticus and Ch‘iro?nys. The 
carp'tts has an os centrale. 

The siender femur has a short, stout neck and thiee 
trochanters—the third trochanter being situated in the 
gluteal ridge. The upper end of.the shaft is conipiessed 
antero-posteriorly, but the lower part is conipiessed 
transverselT- The tibia* and fibula are not fused dis- 
tallT as in Tarsius, The entociineiform is rounded, 
and a. saddle joint allow^'s of free movements of the haliiix. 
The OS calcis is prominent and the tarsus is fiat. The 
first metatarsal bone has a large tubercle for the tendon 
of the peroneus longiis, thus suggesting .that this muscle 

abducts the hallux (Duckwmrth). 

The Muscular System,—The muscles have the same 
general a,rra'ngement as in Man, but they are disposed 
in a maimer most suitable to the mode of life of the 
animal. 

The platysma has an extensive origin from the mid- 
dorsal; line of the neck, as in many Carnivora, and it 
sweeps forwards to blend with other muscles at the 
angle of the mouth. ' Beneath it there lies a sheet of 
muscle with transverse fibres known as the sphincter collL 
These muscles, likewise the dorso-humeralis, are parts 
of the cutaneous musculature. The,facial and auricular 
muscles are well marked. 

The sternal and clavicular parts of the sterno-mastoid 
are slender, but the insertion into the occipital bone is 
extensive. ; Thei trapezius has no, occipital origin as in 
% e Gibbons, and the rkomboideus is strong and extensive. 
■jhm 'e ‘infra-hyoid muscles are not peculiar, and the 
Tla&^'c muscle is really monogastric (Parson’s second 
Lemursx' runs from the occipital bone behind to the 
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The liver exhibits many primitive features. It 
resembles that of many quadrupeds in its tendency to 
form numerous little lobules. It has deep incisure for 
the oesophagus and duodenum. The left lateral lobe is 
large, the Spigelian lobe is small, and the caudate lobe is 
large in true Lemurs; the size of the caudate and Spigelian 
lobes varies in different species. The gall-hladder is 
sunk in a hollow, and there is a variable amount of 
contortion of its narrow end and of the common bile 
duct. The bare area between the liver and the 
diaphragm is marked. 

The Organs of Circulation. —The cardiac apex is 
formed by both ventricles, whereas it is usually formed 
by the left ventricle in the higher Primates; in a Drill I 
observed it formed by the right ventricle (174). And 
the pericardium only adheres slightly to the diaphragm. 

The aortic arch, gives off the innominate and left sub¬ 
clavian arteries, and the former breaks up into the right 
subclavian and both common carotid arteries. This 
arrangement is frequent among lower Mammals, and in 
the Gibbons and Chimpanzees, but not in the Gorilla nor 
in Man. Between the heart and diaphragm there lies 
the fourth lobe of the right lung as in the Carnivora. 

The brachial artery divides in the Dorises into an 
immense number of long parallel branches, constituting 
a form of rete mirabile. The axiUary artery gives off 
a trunk which divides into the humeral circumflex, 
scapular circumflex, thoraco-dorsal and subscapular; and 
a somewhat similar condition in a Chimpanzee is showm 
in fig. 41. The femoral artery also breaks up into 
sheafs of vessels in the Dorises. This multiple sub¬ 
division of arteries is also met with in the Sloth, Whale, 
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mediate in cliaracter between tlie brains of lower 
iVXamnials and. tbose of tlie true Ijeiiinrs j and tbe brains 
in the Lemurs have genetic affinities to those of the 
Primates. His conclusions as to the place of the 
Lemuiine Drain are based on macroscopic and experi¬ 
mental observation. 

The cerebral hemisplieres are small. They cover 
only a small part of the cerebellum behind; and the 
large olfactory bulbs project from beneath the hemi¬ 
spheres anteriorly in Lemurs, but not in CMromys, 
The lateral ventricle has no posterior horn. 

The surface of each hemisphere has a few sulci in 
Leniurs, Galagos, Pottos and Lorises, but Weber (162) 
points out that it is richly convoluted in the large 
Indrisidae. The central sulcus (C.S.) is absent or verv 
small. There is a true Sylvian fissure (F.S.) as in the 
Primates ; it varies in size, and it may run into the 
rhinal fissure below. In NycMcebuSj as in many of 
the Cebidas, the Sylvian fissure tends to pass into the 
intraparietal sulcus. In Lemur the frontal lobe has a 
well-marked sulcus rectus (S.E.), which corresponds 
to the inferior frontal sulcus of the higher Primates. 
The parallel sulcus (P.S.) does not arch over the upper 
end of the Sylvian fissure, but the Sylvian and parallel 
sulci are arched over by the lateral or intraparietal 
snlcns (I.-P.S.). The latter is free from the transverse 
occipital or post-lateral sulcus (P.-L.S.) ; but in the 
higher Primates the intraparietal sulcus frequently runs 
into the transverse occipital sulcus, which is concurrent 
wuth the simian sulcus. 

. On the mesial aspect of the hemisphere the calcarine 
snlcns is seen to be Y-shaped (Ca.S.), but part of the Y 



And the intercalary or callosO“lliargilial 
is separate from it. 

^re'bGll^^ is mostly uncovered by the cerebral 
res. It is simple in character, and has well- 

iocculi. 

•ains of the Lorises, Galagos and Pottos are 
ether than those of the true Lemurs, but the 

eral characters are present. 

the cortical centres are investigated it is seen 

visual areas in the occipital part of the brain 

sive. 

■ain forms to of the body-weight in the 
lurs, whereas it only forms X(^o the bod}'- 
i some of the Carnivora, which rank, next to 
ates in the size of the brain. 


Sub-order TAESIOIDEA (Fig. 5). 

irsiers are diminutive creatures inhabiting some 
ilay .islands. They have immense eyes, pointed 
a tufted tail; but the snout is reduced, thus 
the eves more to the front of the head than in 
iirs. They have two curious habits—they can 
leir heads till they look directly backwards ; 
ip from bough to bough in a frog-lik( 
3arch of insects. 

d Feet (fig. 6) .—The long, slender fingers 
i thumb are terminated by expanded pads 
ng the digits of the Geckos; and the inter 
proximal pads are separate. The nail 
ws. In the foot the toes and the larp* 
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also ridges on two naked areas on the tail. The 
increased tactile area is associated with ocular changes 

described below. 



B* D 


Fig. 6.—a, hand, and B, foot of Emiigalago demidoffi ; nat. size. G, 
hand, and B, foot of Tarsms ; nat. size. 1—4, intermediate pads ; I, II, 
prorimal pads (Pocock). 

Tihrissse*— The genal and submental vibrissae are 
absent, as in the Lorises and Pottos; and the loss of 
these tufts is a derivative feature (Pocock). It indi¬ 
cates that these animals are more specialized than the 
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Mascarene LemurSj wMch have the full complement 
(see page 17). Carpal vibrissa are absent. 

Ha,ir Slope. Tarsius differs from the Lemurs as 
follows : • (1) The hairs on the head are directed for¬ 
wards; (2) the hairs on the back diverge from the 
middle line; (3j the hairs on the forelimb all slope 

towards the manus; (4) there are spirals in the pec¬ 
toral region but none on the abdomen. 

Poculiar Glands. —These structures are absent. The 
3jre four in number—two pectoral and two 
inguinal as in the Lorises and Galagos. 

It is, therefore, evident that as regards the external 
characters the Lorises, Galagos and Tarsius have several 
points in common in which they differ from the Alas- 
carene Lemurs. 

Skull. —When viewed from the front the skull 
appears pyriform, with the narrow mandible below 
(fig. 11); and the broad upper part is formed mainly by 
the greatly expanded orbits. The latter are shut oft’ from 
the temporal fossae by post-orbital walls ; and only a thin 
partition separates them from one another. The upper 
orifice of the naso-lackrymal duct lies on the face out¬ 
side the orbit as in the Lemurs, both living and extinct. 

The alisphenoid meets the parietal bone in the pterion 
as in the Lemurs and many higher Primates, and the 
former helps to complete the orbital wall. 

glenoid fossa is slightly deeper than in the 
Lemurs, and, as in them, there is a post-glenoid process. 
The tympanic bullas are large, and there is a short, bony, 
external, auditory meatus. The internal carotid artery 
enters the skull through a foramen on the ventral sur¬ 
face of the bulla. 
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piesent. The facial and auricular iniiscles, particnlarlv 
the latter, are well marked. 

The stemo-97iastoid has no clavicular head of origin^ 
and the trapezius merely reaches the occipital bone. The 
lower part of the trapezius forms a muscle known as the 
depressor scapulde. A strip of muscle termed the occipito- 
scapularis is present beneath the trapezius. The pre¬ 
tracheal and most of the submental muscles are not 
peculiar, but the digastric muscle has two bellies in 
contradistinction to the monogastric form in the Lemurs,. 
In Man the muscle has two separate bellies. 

The pectoral nuiscles are much as in the Lemurs, but 
the deltoid muscle is not so extensive; it is divided into 
two parts as in some Marsupials. The latissinius dorsi 
gives off the dorso-epitrochiearis, but the latter .arises 
from the muscle itself; in its origin the latter differs 
from that of the Lemurs. 

The muscles of the arm, forearm and niamis are much 
as in the Lemurs, but Duckworth (50) points out that 
the flexor longus pollicis is almost independent of the 
flexor profundus digitorum, though still receiving a slip 
from the flexor sublimis. In the reparation of the flexor 
longus pollicis Tarsvus resembles the higher Primates. 

The lower limit of the insertion of the gluteus maximus 
is in the lower part of the thigh, a condition which 
resembles that in the Chimpanzee. The bicejjs has no 
femoral head, but the examination of many animals 
might show that this is variable as in the higher Apes. 

The vastus externus is large as in the Lemurs, and the 
tibialis anticus is likewise greatly developed; but the 
tibialis posticus arises from both tibia and fibula. The 
soleus arises from the fibula alone as in the Lemurs and 


:\IOEPHOLOGY AND EVOLUTION 


f 




mmy higher Primates. The plmitaris ends . in the 
plantar fascia. 

Duckworth (5§) after describing the muscles in the 
foot, points out that thej are nearly identical with those 

in t-he Lemurs., 

Alimentary Canal.— The Mps have large sebaceous 
o-lancis. The tonffiie has frenal lamellae as in all 

O V 

Primates except Man and the Orang ; but the sublingua 
is not specialized for tooth-cleaning as in the Lemurs. 
T.he .stcffliaeli is simple, the dnodenion is not so large 
as in Lemurs; and the large caecum has no vermiform 
appendix. Ko,pendent colic loop is present. 

Organs of Circulation. —The aortic arch, gives off 
its main branches as in Man, the .Gorilla, and some 
Chi,mi)aiiEee5. The .internal carotid artery enters the 
skull through an opening on the ventral aspect of the 
t 3 rmpamc bulla. The hracMal .artery passes through 
the entepicondylar foramen as in some Carnivora (e.g., 
Eacoons). The saphenous artery is present as in the 
Siiniidse.. 

Organs of Eespiration.— The epiglottis is as in the 
.Lemurs,, and the tracheal rings .are likewise complete. 
The lungs have many lobes; and .one lobe of the right 
lung forms the lobus azygos. 

Frogenital Organs.— The kidneys have several 
papill® (Biirm,eister) as in'Man and the Chimpanzee,, a 
.coiiditio,n which is primitive in character. The testes 
are abdominal, in position (Duckworth) and there is no 
OS . penis .in the absence of the os- penis Tarsius 
resembles Man and differs from most other. Primates, 
The.nterns is. Mcorniiate. The, lahia are, well marked, 
and, conceal the small clitoris and .the orifices o.f the 




( 167 ) 





















quently the loss of the olfactory sense leads on to 
econd point of difference—the visual apparatus 
rsius is better developed than in the Lemurs, but 
' than in the Anthropoidea. The overlapping of 
snal fields is associated with binocular vision and a 
increase in the visual cortex. The Anthropoidea 
lore highly evolved, for they have maculae luteae 
.cpmplete optic decussations, thus enabling them to 
abjects on corresponding points on the retinae by 
g their eyes alone. Tam^^shas no maculse and its 
decussation is complete, so it moves its head as a 
to see objects properly. In the third place the 
ay ridges on the palms and soles are more exten- 
lan in the Lemurs, but more restricted than in the 
Primates. Hence the acuteness of the tactile 
s also intermediate in Tarsiiis. 
m a study of comparative anatomy one can conclude 
arsms is in some ways more primitive and in other 
Qiore specialized than the Lemurs; but on the 
the specializations are fewer and slighter. As 
sor Elliot Smith (149) says : TcLTsius^ however, 
gh on a distinctly higher plane of Primate 
pment, has managed to escape extinction with 
and slighter specializations than the Lemurs, 
it has retained a much more generalized and 
sly primitive structure along with the germs of 
itures that are distinctive of monkevs.” 
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are quantitative differences, the Cebidse having an addi¬ 
tional molar tooth on each side above and below. 

In the Cebidae the upper central incisors have chisel 
edges; they are larger than the upper lateral incisors, 
whose crowns are conical in the unworn condition. The 
lower incisors are slightly procumbent. The canine 
teeth are large and the lower ones pass up into diastemata 
between the upper incisors and canines.^ The incisor 
and canine teeth are not so specialized as those of the 
Lemuroidea. The three upper premolar teeth have two 
cusps lying antero-posteriorly, and they decrease in size 
in the order 1, 2, 3. The first lower premolar tooth is 
larger than the second and third, which are almost equal 
It has one large and one small cusp; and the second and 
third lower premolars have more equal external and 
internal cusps. Gregory (507) points out that the three 
premolar teeth are remnants of an ancestral heritage of 
three teeth, and the number distinguishes the Platyrrhini 
from the Catarrhini. 


Before proceeding to the consideration of the molar 
teeth it is necessary to refer to the terminology which 
is employed in the description of their cusps. The 
upper molar teeth have four cusps—two anterior and 
two posterior—and the lower teeth have a small postero¬ 
median cusp in addition. These cusps or tubercles have 
been named as follows (they are shown in fig. 11) :— 


Upper Molar Teeth— 

Antero-external cusp . paracojie (PA). 

Antero-internal cusp . protocone (PE). 

Postero-external cusp. ...metacone (M). 

Postero-internal cusp . Jiypocone (HY). 
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and the caudal vertebrae depend on the length of the tail. 
The sacrum is quadrangular, and the iliac bones a-re 
long and narrow, with a long pubic symphysis. The 
entire pelvis has a cylindrical appearance. 

The sterniioi is narrow and composed of many parts, 
and the thorax is laterally compressed. 

The hnnierns has an entepicondylar foramen for the 
passage and protection of the brachial artery and median 
nerve in ail except Bracliyteles (Weber). The carpus 
has an os centrale. The phalanges are long and incurved, 
being thus suitable for an arboreal life. But the pollex 
is only represented by the metacarpal bone in Aides. 

Alimeiitary Canal. —The' tongue has no sublingua, 
but frenal lamella are present. The stomach is simple, 
but Yrolik (217) pointed out that there is a tendency to 
sacculation in Ateles and Alouatia, as in the Old World 
Semnopithecinae. The colon is long in the Douroucoulis 
and Marmosets, but it is short in other forms; and the 
caecum is devoid of a vermiform appendix. 

The liver is intermediate in character between those 
of the Lemuroidea on the one hand, and the Catarrhini 
on the other. The four lobes—right and left central and 
right and left lateral—vary in their relative proportions. 
Thus the four lobes are almost equal in Ateles, fche lateral 
lobes are much larger than the central lobes in Pithecki 
and Midas, or there is a progressive diminution in the 
size of the lobes from right lateral to left lateral as in 
Gehus. The Spigelian and caudate lobes are well 
marked. And the gall-bladder is deeply recessed in the 
hepatic tissue. 

The pancreatic and common bile ducts open together 
into the duodenum. 
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The Brain (fig. 12c).—When the brain of a Platvr- 

tJ 

rhine monkey is compared with that of a Lemur it will 
be seen that it is more voluminous; and Professor 
Elliot Smith pointed out that the brain of Pithecia is 
more than three times as large as that of a Loris with 
the same weight of body ( 149 ). There are, however, 
well-marked affinities between them. 

The olfactory bulbs are relatively smaller than in 
the Lemuroidea, and the cerebrum overlaps the cere¬ 
bellum to a greater extent. In the Squirrel Monkeys 
iChrysothrix) the extent to which the cerebrum over¬ 
laps the cerebellum is very great. According to Pro¬ 
fessor Elliot Smith ( 148 ) the overlapping in Chrijsotkrix 
is ‘‘unsurpassed even in Man.” 

The central snlens (C,S.) is better marked in the 
Cebidse than in the Lemuroidea; and the SylYian 
fissure (L.S.) may be separate from the intraparietai 
sulcus (I-P.S.) as in the other Anthropomorphae, or it 
may fuse with it as in many Lemuroidea. In the 
Hapalid* a separate intraparietai sulcus may not exist. 
The parallel sulcus (P.S.) is well marked in theCebidsej, 
but may be faint in the Hapalidae-. 

The inferior frontal snlens or sulcus rectus (S.E.) 
is present on many hemispheres, but the inferior 
precentral snlens or sulcus arcuatus (P-C.S.) varies; 
it may be absent, it may curve round the sulcus rectus, 
or it may be united to the latter to form a radiating 
system as in Lagothrix. 

On the mesial aspect of the hemisphere the calcarine 
snlens (Ca.S.) is seen to be entire or bifid, and the single 
calloso-marginal snlens (C-M.S.) stops short of , the 
parieto-occipital sulcus (P-O.S.). The collateral snlens 
may be single or multiple. 
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CEECOPITHECmE. 


With the exception of those examples of the Barbary 
Ape which are carefully preserved on the Eock of 
G-ibraltar, the Cercopithecid^ are inhabitants of Africa 
and Asia. Some .are entirely arboreal, others are 
terrestrial, and others again, are hqually at home in the 
trees or on the ground. They may be purely vegetable 
feeders, or they may consume both fruits and insects; 
but the Baboons will kill lambs for the sake of the milk 
in their stomachs. Their minds as a rule are cunning, 
and they cannot be trusted to live in a docile manner in 
confinement, for they will bite severely when provoked. 
As regards the Baboons it may be stated that they are 
the onlv Mammals Vvliich thoroiighlv understand the 
value of combination for attack and for defence. 

The family Cercopithecid^E is divided into the following 
sub-families and genera :— 

Sub-family I. Gercopithecmse. 

Genus Gercojnthecus. Guenons. 

Macaciis. Macaques, Barbary Ape. 

,, Gynopitlieciis. Black Ape. 

,, Theropitheciis. Gelada Baboon. 

,, Gynocephalus. Baboons, ■ Mandrill, Drill, 

,, Gercocebus. Mangabeys. 
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Sub-family II. Semnopifehecin^. 

Genus Semnopitkecus, Langurs. 

„ BMno2Jitheciis, 

Nasalis. Proboscis Monkey. 

Colohus. Guerezas. 



Fig. 9,—The Bonnet Macaque {Maoacus siniciLs). 


These very diverse animals have been collectively 
termed “ Cynomorpha,” or dog-like, but this term is 
really only applicable to the Baboons and a few others. 

The body has a well-developed hairy covering, which 
varies in thickness, and in colour from dusky to bright. 




Fig. 10.—Tlie Drill [Mandrillus leucophcsus). 

The skin is dark in colour on the body, but it is fre¬ 
quently highly coloured on the face and buttocks. Bright 
pigmentation in these regions is most marked in the 
Mandrill and some Cercopitheques. The colour on the 
buttocks becomes very marked in the female at the 

menstrual periods. 
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In all Cercopithecidse the epidermis is thickened to 
form callosities overlying the ischial tuberosities; and 
the latter form broad supporting platforms for the 
callosities in the Drill and Mandrill. 

The head is rounded, and the nose is flattened, or 
prolonged to form a proboscis in Nasalis. The jaws- 
exhibit a variable amount of prognathism ; and 
the latter is most marked in the Cynocephali. The 
depth of the jaws below the orbits is greater than in the 
Cebidae, but the top of the cranium is more elevated 
above the orbits in the latter. The eyes may be 
relatively large or small, and are dark in colour in 
the Cercopitheques. In some forms, particularly the 
Baboons and some Macaques, they appear wicked and 
cunning. The nostrils are separated by a narrow 
partition, except in the Guerezas, and are directed 
'downwards. The ears are .reduced. 

Vihrissse.—The increased acuteness of the tactile 
sense ^ in the hands has been accompanied by a reduc¬ 
tion in the vibrissse. These hairs are only found in the 
supra-O'rbital, nasal and labial regions; for the'genal 
and submental tufts are entirely absent. 

Hnir Slope. Kidd has shown that the primitive 
condition is a general cranio-caudal slope of the hairs 
from the scalp right back to the tail, and downwards 
along the, limbs. In the Gercopithecid^ the primitive 
arrangement is maintained, but there is a convergence 
of streams towards the elbows as in the Anthropoid 
Apes. NO' spirals are present on the chest or abdomen 
as in'the Lemuroidea and Tarsioidea. But there is a 
'■spiral.on, the vertex, of the head, 

; ;; .■There are two; pectoral mammse.. 
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icisors, but the four lower incisors are n 

The canine teeth may be very long, and there are 

diastemata between the upper canines and upper lateral 
incisors. 


ilie upper premolar teetJi are almost equal in size. 
Tiiej lia¥e three fangs and two cusps, of which the 
outer is larger than the inner. Of the lower premolars 
the first is large, pointed and caniniform, the outer 
cusp heing very large and sharp; the second lower 
premolar has subequal external and internal cusps. The 
lower premolars have two roots. 

The upper molar teeth have four cusps connected by 
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The omo-tracheUan is as in the Simiidse. 

The latisskmis dorsi has no costal or scapular origin, 
and gives off a well-marked dorso-epitrochlearis. The 
rhomboid sheet is undivided and the origin m.av reach 
the occiput. The levator angiili scapulse and serratus 
inagnus, which originate from the same muscular sheet, 
may be fused. The deltoid has a long clavicular origin, 

but the scapular muscles are not peculiar. 

0 

The triceps, especially the long head, is very powerful. 
The coraco-brachialis is double and the biceps has no 
lacertus fibrosus. 

The gluteal muscles are not voluminous, and include 

the gluteus maximus, gluteus medius, gluteus minimus, 

and its derivative the scansorius. The tensor fasciae 
femoris is present. The biceps femoris has no short 
(femoral) head. 

The adductor muscles are well developed. The 
adductor magnus is composed of two parts between 
which the femoral vessels enter the popliteal region. In 
Man these parts are fused, and the femoral vessels pass 
through the opening in the adductor magnus.” Similar 
conditions are described in the Apes in Chapter NT. 

The soletis has no fibular head as in the Lemuroidea 
and Simiidse, and thep?awia.ris ends in the plantar fascia. 

The flexor longus digitorum supplies the four outer 
digits, and the flexor longus hallucis supplies the four 
inner digits. One head of the accessorius is present as 
in the Chimpanzee. 

The peroneus tertius is absent. 

The Bigestive Organs. —The tongue has frenai 
lamellae, but neither sublingua nor its remnants the 
plicse fimbriatse are present. The palate has well- 
developed rug^. 
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The colon is sacculated by longitudinal 
bands, and it is freer than in the higher 


lit the sublingual glands are small. The 
S shows nothing peculiar, and its duct opens 
kh the common bile duct into the duodenum, 
iver varies in size and position. Thus it is 
ill and pushed up into the left hypochondrium 
arge stomach in the Guerezas. In the Cerco- 
3 it lies across the middle line, and it is well 
i- There are no bare areas between it and 
tiragm. The degree of subdivision into lobes 
id the component lobes vary in size in different 
Thus the two central lobes are fused in the 
but separate in the Guerezas; and the left 

r, but diminutive in t] 
lobes are both presei 
^ in some species, but 
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lobe of the right lung lies between it and the diaphragm 
below and behind. The apex is to the left of the 
sternum, and is usually formed bv the left ventricle. 

The pericardium is considerably adherent to the 
diaphragm. 

The aortic arch may give off its main branches as in 
Man, or there may be only two trunks—a left subclavian 
and an innominate artery, which breaks up into the 
right subclavian and both common carotid arteries. 
Sometimes intercostal arteries arise from the aortic 
arch. 

In the arm the most important points to note are the 
presence of an arterial trunk which gives rise to the 
circtmiflex arteries. In some species the anterior 
humeral circumflex artery arises directly from the 
axillary trunk. The bracMal artery is superhcial to 
the median nerve, and bifurcates into radial and ulnar 
arteries in the arm. 

The lingual and external maxiUary arteries arise 

by a common trunk—a condition which also exists in the 
Chimpanzee. 

In the leg the saphenous artery runs from the 

femoral artery to the dorsum of the foot. 

There is no saphenous opening, and the intra-thoracic 
part of the vena cava inferior is shorter than in lower 
Primates. 

Organs of Respiration. —In many species there is 
an air-sac communicating with the larynx between the 
epiglottis and thyroid cartilage, or through an opening 
in the epiglottis. 

The tracheal rings are incomplete behind. 

The left lung has two or three lobes, and the right lung 
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tisis four, of wiiiGli one is tiio sbzy^os lobe. TIig Isjttcr is 
rGCoiYod withiiii & sub-pGricsbrdiac plGursjl divcrticTilurD. 

Urogenital Organs.— In all species there is a single 
papilla in each kidney, and the right kidney is posterior 
to the left one. 

The penis has a well-marked bone, whose characters 
are regarded as of taxonomic value by Pocock. The 

prostate gland is pyramidal with a small third lobe. 
The vesicnlse seminales are composed of tubes and 
lobules, but the latter predominate in the immense 
Tesicles in the Drill. There may be one or two ejacula¬ 
tory ducts. The testes lie in the inguinal canal, and the 
spermatozoa are large. 

The nterus is simple, and the vagina is destitute of 
a hymen. Labia majora are absent, but the clitoris is 
large and penis-like; but it is not traversed by the 
urethra. 

Copulation takes place in the dog-like position. 
During heat the female external organs and buttocks 
become turgid and reddened. Male animals are addicted 
to masturbation. 

The Brain varies in complexity, but it is large. In a 
, Common Macaque Monkey (fig. 12 D) the frontal lobes 
form a well-marked keel or rostrum along the inferior 
aspect of the great longitudinal fissure. The central 
ySnlcns (C.S.) has a slight inferior genu. 

In front of the central sulcus there is a dimple repre¬ 
senting the superior precentral sulcus (S.P.S.) . The 
infer^^^ (I.P.S.) well merits the 

name sulcus arGuatus/’ for it forms a bow round 
.' the (S.E.) or ^‘sulcus rectus.” On 

the inferior surface of the frontal lobe there is an H- 
shaped system of orbital sulci. 
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The SyMan fissure (L.S.) begins.in a vallecula on 
the inferior surface of the brain. It passes upwards and 
backwards to end in the parallel sulcus (P.S.). The 
latter is arched over by the diverging limbs of a Y-shaped 


C.S. C-M.s. 



Fig. 12.—The brains of the lower Primates. The left-hand figures 
are the outer surfaces of the hemispheres, and the right-hand figures 
are the mesial surfaces, A.A', Lemur macaco; B.B', Perodicticiis 
potto; C.C', Cebus fatuellus: D.D', Macacus nemestrinus. Letters 
explained in text. 

system of sulci formed by the intraparietal (I-P.S.) and 
RimiaTi (S.S.) sulci. The inferior occipital (I.O.S.) and 
lateral occipital (L.O.S.) sulci are well marked. 

The insula or island of Eeil is concealed posteriorly, 
but anteriorly it passes forwards to the fronto-orbital 




floccnlns, which forms the petrosal 
m is not concealed, 
in some of the Baboons, and its 


The visual area of the neopaUium (i.e., all the 
cerebral cortex apart from, the olfactory areas is well 
dexeioped, and it is more complex than in Tarsius. The 
eyes have macute luteee and there is an incomplete optic 
decussation. So the Cercopithecidse, like the Gebidse, 
have the complete apparatus for binocular stereoscopic 
vision. Moreover the tactile sense lodged in the hands 
is more acute. 


Placextation in the Lower Primates. 
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GHAPTEE IV. 

EXTEKNAL CHAEACTEES, HABITS AND 

CLASSIFICATION. 

THE GIBBONS, 

(Fig. 13.) 

Configuration. — The Gibbons are the smallest 
Anthropoid Apes, the- largest being only a little more 
than three feet long from the crown to the heels. They 
are also ___slenderly built, so the total mass of the body 
is small. The arms are longer in proportion to the 
length of the bofiy.^..than in all other Apes, and they 

tonch the gronnd when'."the animals are fully erect; 

their span is very great, that in a Siamang three feet long 
being 5^ feet. The forearm is longer than the arm, and 
the hand is longer than the foot as in the Chimpanzee ; 
and the mode of life of these animals has earned the 
name of “ Brachiators ” for them. ^%ber (162)' points 
out that the great length of the arms is a-post-embryonal 
development. The tail is absent, and the small gluteal 
regions have callosities; in the possession of these 
structures the Gibbons resemble the Monkeys and differ 
from the other Apes. 

Hand.—The hand is long and narrow. The skin of 
the palm is" glabrous and pigmented ; in the Siamang, 
Bornean and Hainan Gibbons it is black, but it is paler 

in the Hoolock Gibbon. The relative lengths of the 
5 
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ridges running in different directions ;- and these ele¥a- 
tions, which are known as papillary ridges, are pro¬ 
duced by thickening of the epidermis over . rows of 
dermic papillas. They are mainly sensory in function, 
but their roughness helps to make, the grip of the hand 
secure. It will be seen in fig. 19'that longitudinal lines 
traverse the palm from the wrist to the' roots of the 
fingers in all species. In the Bornean G-ibbon there are 
loops on the thenar and hypothenar areas, but the Hoolock 
and white-handed species have no trace of these carves. 
The apical pads on the thumb and fingers are covered by 
ridges arranged in loops, and the skin of the remaining 
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hue in a Hainan Gibbon altered concomitantly with the 
onset of menstruation. The skin is black. There are 
two pectoral mammae. 

Habits.^—The Gibbons are gentle, affectionate crea¬ 
tures, but there is evidence that they bite severely w^hen 
they are irritated. They are also very timid, and the 
sight of an enemy makes them take refuge in flight. 

Their vocal powers are considerable, and their pene¬ 
trating cries are audible for miles. Dr. Salomon Miiller, 
an obseryant and careful naturalist, in describing the 
yoice of the Siamang said (87), the voice is grave and 
penetrating, resembling the sounds goek, goek, goek, 
goek, goek, ha ha ha ha haaaaaa, and may easily be 
heard at a distance of half a league.” Martin (355) 
described the cry of the agile Gibbon as “ overpowering 
and deafening in a room, and from its strength, well 
calculated for resounding through the vast forests.'’ 
Pocock (223) contrasted the voices of the Hainan and 

* Accounts of the habits are contained in papers 176, 180, 183, 
310, 215 , 333 . 
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be allowed, distances very greatly exceeding eighteen 
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Bennett (176), in describing the habits of the 
Siam,ang, states: '' He invariably walks |in the erect 
posture when on a level surface; and then the arms 
either hang dowm, enabling him to assist himself with 
his knuckles; or w^hat is more usual, he keeps his arms 
uplifted in nearly an erect position, "with the hands 
pendent ready to seize a rope, and climb up on the 
of danger or on the obtrusion of strangers. 
He walks rather quick in the erect posture, with a 
waddling gait, and is soon run down if, 'whilst pursued, 
he has no opportunity of escaping by climbing. When 
he walks in the erect posture he turns the leg and foot 
outwards, which occasions him to have a waddling gait 
and to seem bow-legged.” Sometimes they progress by 
leaps, rather than- by placing one foot in front of the 
other. The whole of the narrow foot is placed on the 
ground and raised without elasticity of step. 

Classification and Distribution.— The family 
Hylobatidge includes two genera —Symplialangus and 
Hylohates. The former contains one animal, the 
Siamang, and the latter includes all other Gibbons. 

The Siamang (S. syndactylus) is found in Sumatra. 
It is the largest Gibbon, and it is the only one possessing 
air-sacs communicating with the larynx. The fur is 
black and glistening, and its colour is not relieved by a 
circumfacial band of white hairs. The second and third 
toes are connected by a web for more than half their 
length, hence the name syndactylus.” The animals 
constituting the genus Hylohates are found in Further 
India, the Malay Archipelago, Hainan and Southern 
China. It is not known exactly how many species exist, 
and the multiplication of synonyms has led to much 
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coofiisiori. Tiiere arG, however, certain ivell-establislied 
species w^hich can be recognized by their colour- 
markings,, and possibly by the characters of their voices. 
Dahl born (18 4) believed he could distinguish them by 
certain markings on the clavicles, but Keith (99) 
dissected several examples of each of a number of species 
and concluded that these had no taxonomic value. 

In the Hainan Gibbon {H, hamamis), the face, 
palms, soles and ears are black,, and there is no trace of 
a white circumfacial band. The hair on the body is 
soft, but devoid of woolliness. The he.ad looks high, for 
the hairs on the vertex appear brushed upwards. 

In all other , species the , hair on the crown is not 
porrect, and there is a varying degree of development of 
a white circumfacial band. In some species the hair on 
the wrists is grey or white. The circumfacial band is 
complete in the WMte-handed Gibbon (H. lar) from 
Biirmah and the Malay Peninsula, the Slender Gibbon 
(fl". agilis) from Malay and the Siamese Gibbon (H. 
pUeakis). It is nearly complete in the Bornean, 
Gibbon (H. Muelleri) and Silwery Gibbon {H. 
ktimscus). It is represented by a white supra-orbital 
strip in the Hoolock Gibbon {S’, hoolock) from Further 
India; and it is reduced to a narrow submental strip in 
the WTiite-oIieeked Gibbon (S. leucogenys) of Siam. 
Sclater (209), Hermes (252),-Bishop (87) and Pocock 
(223) have published illustrations showing the external 
characters of some of the above mentioned species.^ 

* Aceouiits of external characters of Gibbons are given in papers- 
176, 178, ,179, 182, 183, 190, 198, 199, 200, 201, 203, 204, 207, 
209, 210, 21 i »2 i 6, 220, 223. 



EXTERNAL CHARACTERS; AND, Hx4BITS 



THE ORANG-OUTAN (Simia satyr us). 

(Figs. 14 and 1^5.) 

CoB.fig'iiratioii. Tii© Orang differs markedly from 

in build, ugly in appearance 
and sluggish in its habits. The largest males are a little 
more than 4 ft, in height from the crown to the heels 
but its great bulk makes it appear much longer. The 
females are a few inches smaller. The girth of the body 
may be nearly two-thirds of its height in inches, and the 
massive head frequently exceeds a foot in width. The 
arms are very long, and their span, when they are 
extended at right angles to the trunk, exceeds the length 
of the body as in the Gibbons. Alfred Eussel Wallace 
(293) states: Five of this species, measured by me, 
varied only from 4 ft. 1 in. to 4 ft. 2 in. in height, from the 
heel to the crown of the head, the girth of the body from 
S ft. to 3 ft. 7|- in., and the extent of the outstretched 
arms from 7 ft. 2 in. to 7 ft. 6 in.; the width of the face 
from 10 to 13i in.” Eollet, Blythe (231), Fick (247) 
and Brooke (234) give detailed measurements of a 
number of animals, and Huxley (87) records measure¬ 
ments made by Temminck, Schlegel, Muller, Humphrey 
and Spenser St. John. The abdomen is prominent, 
and the anus is more prominent than in Man. 

The characters of the skull are continually changing 
throughout life, so that the facial appearances do not 
remain constant from maturity onwards. This fact was 
not known to many of the older writers, so that the data 
on which they based their specific distinctions are value¬ 
less. The brow is usually high and rounded, and may 
be hairy. The eyes are relatively close together, but 













Fig. 15.—Adult Orang-Outan, 

The hand is long and narrow, and. traces of the 
primitive pads are only found on the terminal phalanges. 
The thenar and hypothenar eminences are small or 
absent. The digits have the same relative lengths as in 
the Gibbons, but the thumb is diminutive ; all digits are 
provided with flat nails. The palm is glabrous and 
pigmented. The flexure lines, which are shown in 
































* The extremities have been described or figured by Abel (224) ' 
Alix (301), Barkow (302), Beddard (304), Camper (237), Fick 
(247), Fletcher (99), Harwood (351), Hepburn (83), liollmami 
(346), Lucae (261), Trinchese (292), and Temminck (389). 

The hairs have been described by Boiau (233), Chapman (238), 
Deniker Hartmann (45; 2), Martin (355), Wallace (393),Wenck- 


stern (297) and others. Much information on the hairs of anthro¬ 
pological interest is contained in the work of Priedenthal (63A). The 
pattern of the cuticular scales on the hairs has been described b^y 
Duncan. 
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moves on all fours in a laborious and shaky manner. 
His long arms raise the upper part of his trunk, and 
Hiixiey likens his gait to that of a very old man bent 
down by age, and making his way along by the,help of a 
stick. 

He walks on the outer borders of liis feet and the 
inner edges of Ms hands. The upper surfaces of the 
toes and fingers rest on the ground, particularly by their 
proximal phalanges ; and it will be seen later that this 
arrangement differs from that adopted by the quadru¬ 
pedal Chimpanzee. The gait of the young animal can 
best be described as an aw^kward shuffle. 

The long arms are useful for collecting the figs, leaves 
and young blossoms on wfflicli it subsists, but they are 
not used for hand-drinking, as are those of the Gibbons. 
The lips are used for drinking, and the lower one is made 
into a capacious trough for collecting rain water. If it 
is supplied with a pail of milk it will pour it into the 
trough so formed. 

Dr, Salomon Muller, who carefully questioned many 
Dyak hunters, said: According to the Dyaks, the only 
animal the Orang measures his strength with ■ is the 
crocodile, who occasionally seizes him on his visits to the 
waterside. But they say that the Orang is more than' a 
match for his enemy, and beats him to death, or rips up 
his throat by pulling the jaws asunder.’’ 

hen the females are pregnant they may separate 
themselves from the others., and they may remain away 
till the young are .born. The latter grow.slowly and 
remain under .care of their mothers for a considerable 
period.. When the mothers are .on the move the young 
ones ding to the hairs on their chests; and Wallace 
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EXTERNAL CHARACTERS AND HABITS 



THE CHIMPANZEES. (A ntkropopithecus^ 

(Fig. 16.) 

Configuration. — The Chimpanzee is a powerful, 
heavily-built animal, but its bulk is not so great as that 
of the Orang or the Gorilia. The male may attain the 
length of five feet from the crown to the heels, but the 
female is smaller. The limbs are more nearly equal 
than in the other Apes. The forearm is longer than the 
arm, and the hand than the foot. The hand constitutes 
more than 25 per cent, of the upper extremity. 

The head is compressed, with a flattened vertex. The 
snpra-orbital crests are well marked, but are not so 
prominent as those in the Gorilla. The nose is flattened, 
and has a slight bridge : and it is encircled by a narrow 
groove in the upper lip. The lips are long and thick, 
and are bulged forwards by the prognathous jaW'S. The 
chin is receding. The neck is short. 

The skin of the face is more or less pigmented, and 
the intensity of the colour varies at different ages; so it 
is not a character which can be relied on for taxonomic 
purposes. 

The external ear is large, and stands out from the 
side of the head like a wind-sail. It is usually pale in 
colour. It is neither hairy, nor is it concealed by long 
tresses as in the Orang and Gorilla. It varies in 
character in different animals, and sometimes the Uro 
ears are different in the same animal. The margin of 
the ear is only folded in its upper part, and there is no 
trace of Darwin’s tubercle. The tragus and antitragus 
are well marked, and are separated by a deep fossa. 
Superiorly the helix is continuous with the antihelix, 
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It wiii be seen later that the anatomical differences 
between the human and anthropoid hand are not 
sufficient to explain the enormous differences in function. 
The reasons are to be found in the complexity of the 
brain and in the main uses to which the hand is put. 
In Man the hand is not used as an aid to progression, or 
as a support for the body, but it has been set free so as 
to act as the servant of his highly organized brain. The 
thumb has developed considerably and exceeds that of 
any Ape in size and in function. The other parts' of 


his hand have not undergone such striking transforma¬ 
tions, however, as the thumb. 

It is frequently stated that the Chimpanzee is filthy 
in its habits, but many examples in captivity do not 
manifest this trait, nor any ^ tendency to immoral 
behaviour. 


There appears to me to be no doubt that the 
Chimpanzee is the most' intelligent of the Anthropoid 
Apes, but there are individual differences in the degree 
of intelligence. Sally, the famous Chimpanzee belonging 
to the Zoological Society, had a higher degree of intelli¬ 
gence than her successors. Young animals'have a good 
memory for faces, and they will remember a person who 
has injured themA 

Bistrihutiom— Of all the Anthropoid Apes no single 


* Aceomts of the habits are contained in papers 303, 314, 324, 
329, 344, 344, 355, 359, 363, 367, 383, 389, 398, 399. 
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nave Deen appiiea to tiie two real species 
Chimpanzee (A n thropop itJiecus troglocl 
Bald-headed Chimpanzee (A. calvus), 

(a) The Common Chimpanzee (, 


Linn). 

Synonyms.— A, sylvestris (Tyson anc 
niger (E. Geoff) ; A. leiicoprymmis (Less) 
(Gray); A. schicemfiirtJii (Gigi) : A. aii 
et Alix). 

. (b) The Bald-headed Chimpanzee 
Chaillu). 

Synonyms.—A. tschego (Duvernoy) ; 
(Dn Chaillu). 

Some of these authors employed the ol 
Troglodytes instead of the modern Antlm 
Many fine illustrations of A. troglod 
published, and Bartlett (303) gixes a fi 
senting A. calvus. He contrasts the ext( 
and habits of the two species. The ff 
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feet in. tli6 CMiiipanzee arc white or of a pale flesh- 
colour ; the same parts of the Bald-headed animal are 
black or brownish-black. ... In the Chimpanzee the 
hair on the top of the head, and passing down from the 
centre (where it divides) to the sides of the face or 
cheeks, is tolerably long and full, forming what may be 
considered rather bushy whiskers; whereas in the Bald- 
headed animal the top and sides of the face and head 
are nearly naked, and there is no trace of a parting. 
The ears are particularly large in the Bald-headed 
animal ; and the form of the head, the facial expression, 
the expanded nostrils and the great thickness of the 
lower lip, together with the more elevated skull, can¬ 
not fail to distinguish the Bald-headed Chimpanzee 
from the common variety. 


THE GOEILLA. 

(Pigs. 17 and 18.) 

Configiiratioii.—The Gorilla is the largest, strongest 
and most formidable of the Primates. The adult male 
may attain the length of 6 ft. from , the crown to the 
heels, but the female is smaller, her length rarely ex¬ 
ceeding 4|- ft. The arms and chest are of great size, 
but the legs are insignificant in comparison. The hands 
reach below the knees when the animal is erect, and 
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> 1 } so resi}nci;ed; the red crown is not 
.arply defined and the body hairs are brownish, with 
me red hairs intermingled. Occipital region broad, 
id centre of lambdoid crest blunt. 

(3) Mountain GoriMa {Gorilla gorilla beringerl 
atschie):—Body stout and stocky. Hair intensely 
ack. Large fleshy callosity on crest on the top of the 
sad. Occipital region wery broad and lambdoid crest 
ssolutely flat. 

As regards other sub-species which have been proposed 
hjacobsi and (?. manyema^) Eothschild points out that 
e material available is too scanty to w^arrant definite 
ncliisions being drawn. 

Pocock (80) has summarized our knowledge of the 
bits of the Anthropoid Apes a-s follows The Gibbons 
5 the most expert climbers and bipedal walkers, the 
i^st expert quadrupedal walkers. The, Orangs .rank 
zoni in climbing, third in quadrupedal and fourth and 
in bipedal activitj^ The Gorillas take fourth place 
climbing, second in bipedal and second in quadrupedal 
tivity. The Chimpanzees stand third in climbing, 
ird in bipedal and first in quadrupedal powers, 
ley ha\'e departed least from the primitive form.” 
oni a stud}' of the anatomy oi, many examples of each 
ithropoid, Keith (100) regards the Gorilla as more 
Linithe in many ways than the Chimpanzee. He 
icludes that the Chimpanzee is a Gorilline derivative 
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CHAPTEE V. 

THE SKELETON AND TEETH. 

Section A. The Skull. 

In the preceding chapter ,we saw how many of the 
external characters, which are employed by systematists 
for taxonomic purposes, vary considerably with age, sex 
and environment; and many of the data which were 
formerly regarded as specific characters are now 
regarded, at best, as characteristic ■ of sub-species. 
These remarks also apply, but with even greater force, 
to the, skull; for no structure is so influenced by 
physiological agents acting from within, or by physical 
agents operating from without. ’ By physical agencies I 
mean those impressions which the environment brings 
to 'bear on the surface of the body. It is, therefore, 
evident that the student should examine many skulls 
before he comes to definite conclusions as regards the 
cranial characters of each Anthropoid. Fortunately the 
skulls in our great Museums are provided with labels 
giving data of age, sex and the localities where they 
were found; so the student has ample material for 
thorough craniological investigations. 

As age advances the cranial and facial parts of the 
skull increase in size up to a point, but the latter 
continues to enlarge after the cranial part has stopped 
growing. In the Orang it keeps altering throughout 



temporal muscle. The frontal bone may extend back¬ 
wards to articulate with the occipital, but it usually 
articulates with the parietals b}^ a curved coronal suture. 
The coronal and sagittal sutures usually meet; but the 
confluence is sometimes prevented by a lozenge-shaped 
Wormian bone. The vertex meets the plane of the 
occipital bone, which slopes downwards and forwards. 

Norma Frontalis.—The orMts are capacious, and 
their borders are prominent. The npper margins form 

* The age and sex differences in the skull have been described 
by Bischoff and others. 

j" Accounts of the skull in "whole or in part have been W'ritteii 
by'Albrecht (4), Anderson (5), Bischoff (177), Buvernoy (53), Fiy 
(188), Giebel (190), Hamy (451), Huxley (87), Keith (197)5 Kegnault 
(380), Schlegel (282), Seydel (288), Waldeyer (218), Vrolik (217), 
de Blainville (20) and Deniker (44)* 
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thickened crests which do not meet across the nose. 
The size of the cavities is dependent on the law which 
states that the volume of the eyes is inversely propor¬ 
tional to the bulk of the body. The optic foranaeii is 
roiindj and separated from the triangular anterior 
lacerate foramen. The inferior orbital fissure is wide 
and long. The os planum of the ethmoid bone is some¬ 
times divided into two parts by a vertical suture. The 
lachrymal hamulus is rudimentary, and the bony bed 
for the lachrymal sac may be deep. The naso-lachrymal 
duct runs down to the nose through a well-marked 
canal. 

The anterior narial aperture is ovoid, and is 
bounded below by the preinaxillse, laterally by the nasal 
processes of the maxillae, and above by the flat, 
quadrate bone formed from the fused nasal bones. The 
premaxill^ do not extend upwards on the sides of the 
narial aperture to meet the nasal bones. No anterior 
nasal spine is present. On looking into the aperture 
one sees the turbinate bones and bony septum- nasi very 


The infra-orMtal foramina consist of one prominent 
foramen placed on the maxillae below the junction of 
the .inner and middle thirds of the inferior margin of the 
orbit, and of two foramina on the malar bone. Through 
the former the infra-orbital branch of the maxillary 
division of the trigeminal nerve emerges. 

- No infra-orbital suture appears on the face. No 
supra-orbital foramen exists. 

The most anterior part of the maxill®, lying between 
the .infra-orbital foramen and the anterior narial aper- 

t«e, i. expanded to to™ the long socket o£ the large 










MOEPHOLOGY AND EVOLUTION 


canine tooth. xAnd slight ridges are produced b}' the 
fangs of the preniolar and molar teeth. A well-marked 
suture exists between 'the maxilla and premaxilla. 

Mornaa Lateralis. —The alisphenoid (great wing of 
the sphenoid) meets the parietal bone in the pterion. 
The zygomatic arch is slender, and conceals the slightly 
recurved tip of the coronoid process of the mandible. 
When traced backwards it is continued upwards 'above 
the circular aperture of the long, bony external auditory 
meatus. No mastoid process exists. The splieno- 
maxilary fissure is wide. 

When the mandible is removed it is seen how it moves 
in a shallow glenoid fossa, but the ridge-like post¬ 
glenoid processes are well marked, and form some of 

the most lateral parts of the basis cranii or norma 

basalis. 

The anterior part of the basis cranii is formed by 
the long, comparatively narrow hard palate with its 
bounding dental arcade. ^W^h-niarked sutures divide 
the palate into three parts. Most anteriorly lie the 
premaxillse bearing the incisor teeth; and the sutures 
marking them off from the maxillse are continuous with 
the posterior borders of the large anterior palatine 
foramina, which transmit palatine vessels and nerves. 
The middle part is formed by the palatal processes of 
the maxilte; and “the posterior part, which is-formed 
by tie palate bones, is terminated in the middle line by 
a very small posterior nasal spine. Sometimes the 
spine is absent. The posterior palatine foramina are 
entirely on the palate bones, but they may be concealed 
by,small bony shelves. The entire bony palate is 
curved from side to side. The horizontal plates of the 
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palate bone floor the quadrilateral posterior nares or 
choanse. 

The part of the basis cranii behind the palatal region 
is formed by parts of the sphenoid, temporal and occi¬ 
pital bones. The parts of the sphenoid Yisible are the 
strong basi-sphenoid, which is united to the basi-occiput 
by a marked horizontal suture, the presphenoid and the 
four pterygoid plates. The pterygoid Hamtili are 
slender and sharp, and the pterygoid fossae are wide. 

No tympanic bullae are present, but the Eustachian 
processes are well marked. Styloid and vaginal pro¬ 
cesses are absent. 

The- Cranial Cavity. —The cranial capacity varies 
from 76 to 90 c.c. ; and sexual differences are negligible. 
The anterior fossa is much reduced in size by the upw^ard 
projection of the dome-like roofs of the orbits. So much 
are the orbital plates of the frontal bone bulged up that 
the cribriform plate of the ethmoid bone is at the 
bottom of a deep sulcus. The clinoid processes may 
be fused, and the long axis of the sella turcica is hori¬ 
zontal. The petrous temporal has a cerebellar pit, and 
the grooves for the lateral sinuses, particularly the right 
one, are well marked. 

As regards the foramina it is important to note that 
the foramen ovale pierces the alisphenoid ; and the 
foramen magnum lies far back, being partly on the base 
and partly on the occipital plane of the skull. 

Mandible. —The two halves are united in front at an 
acute angle. The posterior aspect of the symphysis 
menti has a fossa for the origin of the genial muscles. 
The symphysis is receding in the genus Hylohates, but 
is more vertical in Symplialangtis, The ascending ramus 
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Fig. 22 .— Skull of the Orang-Oufcan. 


to Hrdlicka, the capacity is 350 to 540 c.c. in the adult 
male, and 300 to 490 c.c. in the adult female (i.e,, the 
capacity in the female is 90 per cent, of that in the 
male). The cranial part is relatively shorter and wider 
than in the Gibbon, so the skull is more nearly brachv- 
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The exterior of the skull shows sexual differences ; 
and it is usually easy, to distinguish. the skull of an 
adult male from that of an adult female. In some 
cases, however, it is difficult or oven impossible to 
determine the sex of the skull, for the female may 
assume male characters or vice versa. Sexual differ¬ 
ences are seen in the characters of the temporal ridges 
and the size of the jaws. In the female the temporal 
ridges pass upwards, backw^ards and inwards from the 
external angular processes of the frontal bones. Eeaching 
the middle line they run parallel to one another, or they 
are simply in contact. 

In the male, on the other hand, they fuse, and the 
conihmed ridge may rise up into a crest about 10 mm. 
hioh (Diickw^orth). At the posterior extremity the 

ridg6 unites in tiie mEilc witti tlie nncli3;i ciest to form 
a lambdoid crest. It is, therefore, 'evident that the 
skull differs from that of the Gibbon in the characters 
of the ridges. 

Norma Trontalis. —The orbits are oval, with the 
greatest diameter vertical. The supra-orbital crests are 
thick and strong, particularly on their lateral parts; 
they do not communicate across the nose as in the 
Gibbons, but the crests are confluent in the Gorilla and 
Chimpanzee. 

The articulation of the lachrymal and ethmoid bones 
has been studied by Eegnault ( 380 ) and others; and it 
appears that the os planum of the ethmoid is frequently 
high anteriorly, so that the lachrymo-ethmoidal 
suture is long. The lachrymal hamulus is vestigial. 
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bony lamina -which sometimes roofs in the superior 
petrosal sinus. 

The cerebral convolutions do not impress the cranial 
bones deeply, as in some of the Gibbons. 

The cranial bones are excavated by sin-uses, which 
help to lighten the skull. The sphenoidal sinus is 

almost entirely contained within the pre-sphenoid, and 
is subdivided by a longitudinal septum. There is no 
mastoid antrum, but tympanic air cells are contained in 
the squamosal. There is no proper frontal air sinus on 
either side, but the bone is cancellous. The maxillae are 
excavated by the antra of Highmore. So it is evident 
that the air spaces in the Orang are much fewer than 
those in Man ; and it will be seen later that they are 
less extensive than in the African Simiid®. The latter 

have well-marked frontal sinuses, and the sphenoidal 

* 

sinuses are more extensive. 

The septTun nasi is composed of the same elements 

as in Man, but the turbinate bones are less complex than 

in him and in the African Simiidse. 

The mandible is an exceedingly large and strong 

bone; but it shows many variations, which are of an 

individual character apart from the differences due to 

sex and age. The broad ascending ramus has a shallow 

sigmoid notch, and the point of the coronoid process is 

slightly recurved; its height varies, hut it always rises 

more above the body of the bone than in the Gibbons. 

The lower border of the body is straight, curved, or 
* 

siuuous; and the strong, dense symphysis slopes down¬ 
wards and backwards. On the back of the symphysis 
there is a pit for the genial muscles, and the halves of 
the mandible are united below it by a bony ledge called 
the simian shelf.” 
































































anterior nasal spine is rareiy present, Keith (10§) stating 
tha4 it was seen by him in five out of forty-three skulls ; 
but the suture between the pre-maxillae is often seen. 

The infra-orMtal foramina vary considerably; and a 
large orifice show^s some trace of a division in most 
skulls; the septum within the main foramen may be 
complete. Keith (100) states that the partition is 
vertical in the Gorilla and horizontal in the Chimpanzee, 
but that is not strictly true. The very first Chimpanzee 
skull examined by myself had a vertical septum in the 
mfra-orbilal foramen. Additional foramina may be 
present alongside the main orifice; and foramina for the 
z}'goi,iiatico-facial vessels and nerve are always present 
on the flat malar bones. 

The nEsal bones fuse at or soon after birth to form a 
quadrilateral bone, and the lower borders of the conjoined 
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Chimpanzees it was ^ 4/200 mm. Hence the sexnai 
differences in the palatal areas, like the cranial capacities, 
are more marked in the Gorilla. The posterior part of 

the palate shows variations. 

The palatal processes of the palate bones may not 
unite, thus giving rise to a cleft palate; or the vomer oi 
inaxiila may separate the plates. The tuber maxillare 
may be large, and the posterior nasal spine occurs in 
about thirty-three per cent of skulls. 

The pterygoid region varies 
external pterygoid plate is small, and frequently exhibits 
a ridge, fossa, or pterygo-spinoiis foramen on its outer 
side. The hamular process on the internal pterygoid 
plate is slender and tapering, or replaced by a quadrate 
mass of bone. The scaphoid fossa may be very long. 

The ’ glenoid fossa is shallow, and there is a small 
endoglenoid process. The mastoid processes^ which 
are definite and not represented by a rough ridge as in 
the Chimpanzee, are cellular with a thin w^alL Ow^en 
(S74) considered that the contemplation of this feature 
alone would lead the observer to conclude that the 
Gorilla may adopt the erect posture frequently, and 
comes nearer to Man than the other Anthropoids. The 
tympanic process has a vaginal ridge, and in some cases 
there is a distinct vaginal process as in Man. The 
styloid process is small. 

The occipital condyles are frequently entire, but in 
some cases they are divided by longitudinal or trans¬ 
verse fissures. xAnd a third occipital condyle appears 
occasionally. There may be as many as three anterior 
condvloid foramina. 

Interior of tlie SknlL— The olfactory fossa is 
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•2S. The cribriform plate of the ethmoid bone is not so 

Mgli above the foramen magnum. 

24. The greatest longitudinal diameter of the ^ cranial 

cavitv runs between the glabella and the internal 
occipital eminence; in man it runs to a point 
above the eminence. 

25. The cribriform plate of the ethmoid is^ level with the 

lower part of the orbit ; in Man it is level with 
the middle of the orbit. 

26. The nasal cavities are relatively longer. 

27. The plane of the floor of the nose is parallel to the 

lower border of the basi-sphenoid and basi- 
occipital; in. Man it forms an angle of forty- 
five degrees with them. 

28. A line drawn back along the cribriform plate to the 

posterior clinoid processes in Man makes an angle 
of ninety-five degrees with one drawn on the 
cranial surfaces of the basi-occiput and basi- 
sphenoid. In the Gorilla the angle is described 
as 180®. 

29. There is a simian shelf on the mandible. 

Vebtebeal Column, Pelvis, Steenum and Eiss.t 

The vertebral coluimi in the Apes differs from that 
in Man in its curvatures, in the characters of some of 
the bones, and in the number of rib-bearing elements. 
Its axis is never absolutelv vertical as in Man, but it is 

oblique even when the Ape is erect. 

In all Apes there are seven cervical vertebrae with 
capacious vertebral foramina. The spinous processes are 

long, and their free extremities are sometimes expanded. 
In Man some of the spinous processes are bifid, but the 
only approach to this in the Apes is the presence of two 

* The Piltclown skull {Eoanihroptts) has a marked simian shelf, 
t The axial skeleton is described in papers 20, 25, 39, 40, 44, 

55^ 59 ^ 162, i88, 253, 269, 276, 461, 473, 494. 
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ID, otili6r G-ibbons, and it is rciativBly widsr in tli6 Orang 
than, in the Chimpanzee and Gorilla. In the Gorilla 
the neural foramina are relatively smaller than in Man. 
In the African Simiidse the first saeral vertebra corre¬ 
sponds to the fifth lumbar vertebra in Man. Cunning¬ 
ham ( 39 ) has shown that a forward curvature of the 
lumbar res'ion of the vertebral coluinn is not a human 
character, for it is present in all the Apes. It is, how¬ 
ever, feeble in the Orang. In the Chimpanzee it includes 
one or two sacral vertebrse; it is developed at .an early 
age, and it becomes as strong as in Man. No promon¬ 
tory of the sacrum, separates it from the very slightly 
concave sacrum. In the Gibbon it includes the five 
iunibar vertebrse, and a slight promontory limits it 
below. The Gorilla also has a lumbar curve, but, at 
p,rese.nt it is not possible to give accurate details of its 
characters. The size of the lumbar curve is inversely 
proportional to the degree of extensibility of the, hip- 
joint. 

The vertebral liganieiits are very elastic, particularly 
the-ligamenta subflava in the Gibbon; and this is of 
assistance in springing. 

Pelvis (fig. 25),— The iliac bones in the Apes differ 
considerably from those in Man, but those in the Gorilla 
differ least. In the Gibbon they are prismatic and 
elongated, and the coarse ischial tuberosities support the 
ischial callosities,; the tuberosities are not so flat as in 
the Drill and Mandrill, 

In the Chimpanzee (fig. 26) the ilia are wider and, flat, 
but they are wider and slightly concave in the Gorilla. 
The long axis of the pelvic cavity is antero-posterior in 
the Apes, and transverse in Man. The ischial spine is 
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foramina are present in tiie Orang, and in full-gro’9V'ii 
Gorillas, but are absent in tbe Chimpanzee. In the 
Mrican Apes the humerus is strong, with well-deTeloped 
crests, but the deltoid eminence is poor, whereas it is 
Yerv well marked on the bone in Man. The lower end 
of the bone is wider than the upper end, it being one 
and a half times as broad as the upper end in the Chim¬ 
panzee. The back of the shaft is grooved for the 
musculo-spiral nerve in the Chimpanzee and Gorilla. 

Radius and Ulna. —In the Gibbons these bones are 
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iigamentnm teres is connecued to the strong shaft b\^ a 
comparatively slender neck; bnt the angle between them 
is not so wide as in the Orang. The trochanters are well 
marked, and the great trochanter reaches up to the level 
of the junction of the upper and middle thirds of the 
head. The shaft is slightly bent, but the linea aspera is 
variable. The internal condyle is wide, with an adductor 
tubercle ; and the external condyle, whose articular sur¬ 
face is directed downwards and inwards, forms a semi¬ 
circle, which is not suitable for acting as a supporting 
agent like the more flattened condyle in Man. In the 
Gorilla the femur is shorter than in Man, and the neck 
is less oblique. The angle between the neck and shaft 
is 124G whereas it is 128° to 141° in Man (Duckworth). 
The great trochanter rises up to the level to the top of 
the head. The small trochanter is farther from the 
great trochanter than in Man. The linea aspera is absent 
or poor, and confined to the upper half of the shaft, and 
the lower part of the shaft expands more gradually to the 
condyles than in Man. In the Orang there is no pit for 
the iigamentum teres. 

The characters of the lower end of the femur are of 
great importance. The external condyle is larger than 
the inner one m man, but the reverse is the case in the 
Gorilla, Chimpanzee and Gibbon. The internal condyle 
reaches lower dowm than the outer one in Man, the 
Chimpanzee and Gibbon, but the outer one is lower in 
the Gorilla. 

The TiMa and Fibula. —In the Gibbons the tibia is 
slightly curved, and the extremities of the fibula are 
almost equal. In the Chimpanzee the head of the tibia 
is relatively larger than in Man, and is inclined slightly 
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IgJlt. 


- tjw'u ill iiumoer —{ij a pianiar caicaneo-naviculai 
'ament running from the sustentaculum tali to the 
vicular bone ; (2) a calcaneo-cuboid ligament. 

Cuboid ligaments. —In the Chimpanzee the cuboid 
attached by ligaments to the calcaneus, internal cunei- 
m and metatarsal bones. The long plantar ligament 
meets the cuboid to the bases of the second, third 
d fourth metatarsals,, and a separate ligament connects 
to the fifth metatarsal. .Besides the ligament uniting 
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the navicular to the second metatarsal bone, and an 
internal ligament binds it to the internal cuneiform. 

Plantar Metatarsal Ligaments. —The long plantar 
ligament ends in fibres which also connect the sheath of 
the tendon of the peroneiis longns to the bases of the 
third and fourth metatarsal bones. A band of fibres 
derived from the Jong plantar ligament runs to join the 
external plantar metatarsal ligament, which is an apo¬ 
neurotic band on the fourth metatarsal bone. Another 
band from the long plantar ligament lies along the third 
metatarsal bone and forms the internal plantar meta¬ 
tarsal ligament. 

Humphry (340) draws attention to the following 
points regarding the mechanics of the foot in the 
Chimpanzee:— 

(1) The shape of the talus throws the weight on the 
outer border of the foot. 

(2) The talus and calcaneus are more for support than 
progression. 

(3) The calcaneus roils outward on its lower sur¬ 
face. 

(4) The calcaneus is reduced, like its homotype the 
pisiform, to a lever for muscles. 

(5) The talus, navicular and calcaneo-navicular liga¬ 
ment transmit weight. 

(6) The posterior surface of the talus slopes down¬ 
wards and inwards. 

(7) The action of the calf muscles on the foot is 
unfavourable for lifting w^eight or propelling the body. 

(8) There is no plantar arch. 

(9) The bones, joints and muscles of the hallux act 
like those of the pollex. 
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CHAPTEE VII. 

THE MUSGULAE SYSTEM.* 

Muscles op the Head ais^d Neck. 

The platysma mjoides (fig. 27 a) is the sole 
representative of the cutaneous muscle which envelops 
the greater part of the body in lower Mammals. It 
arises from the superficial fascia over the pectoralis 
major and deltoid in the Chimpanzee and Gorilla. In 
the Orang and Gibbon its origin extends to the mid¬ 
dorsal line. The muscles of both sides are continuons 
in the middle line of the neck, and the fibres mav 
decussate below the chin. Some fibres are inserted into 
the mandible, but most sweep into the face and Mend 
with the labial muscles. When it contracts the lips are 
retracted and the teeth are exposed. 

The occipito-frontaMs varies individually, for the 
occipitales, ‘frontales and epicranial aponeurosis differ in 
their relative sizes. 

The orMcnlaris ocnli (fig. 27a) consists as in Man 
of' an orbital part surrounding the orbit and a palpebral 
part within the lids. These parts var y in size, and the 
former frequently sends a slip to the zygomatic mass. 
The orbital part arises from the nasal process of the 
maxilla and loops round the orbit; and the palpebral 

A ariatdoiis iii human muscles are described in papers 7, 8, 11, 

76, 77^79, 133- ^ 6 $, 164 . 
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palate dropped below its true position (Lev. H.P.); L.P. andT.P., levator 
and tensor palati ; M.D.T., mandibular nerve receiving chorda tyiiipani 
(C.T.), and giving oS lingual (L.N.) and inferior dental (I.D.N.) nerves ; 
P.G., palatal glands ; P.H., pterygoid hamulus; P.P., palato-pharyngeus; 
S.C.G., superior cervical sympathetic ganglion ; U., uvula; IX and XI, 
cranial nerves. 



































Fig, 31b. 

Figs. 31a and 3lE.-~Tlie submaxillary region and omo-iiyoid mnsele in 
the GMnipanzee. A.B.D. and P.B.D., anterior and posterior digastric 
bellies; A.F.Y. and P.F.Y., anterior and posterior facial veins ; A.B.O., 
P.M.O. and P.L.O., anterior, postero-inesial and postero-lateral bellies of 
omo-iiyoid; F.S.,fatty septum; G.G., geiiio-glossus; G-H., genio-hyoid : 
H.Y. and N.G.H., hyoglossus and its nerve; M-H., mylo-iiyoid; L.A., 
lingual artery; L.B.T., lingual nerve; S.H., sterno-liyoid : S.Ij.G., sub¬ 
lingual gland; S.M.G., submaxillary gland; S.G., sVlo-glossus; S.T., 
sterno-tbyroid; S.P., stylo-pharyngens; Wharton's duct; 

cranial nerves. 
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the Apes and Man. Hepburn (83) state 
not embrace the insertion of the deltoid. 

doing so in a Gliimpanzee. The coraco-brs 
and brachialis anticns are supplied by 
cutaneous ner¥e. 
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AND EYODDTION 


The intrinsic muscles have received considerabie 
attention from Bischoif (18, 19 a Brooks (27, 28), Fick 
(247), Hepburn (83k Keith (99), Kohlbriigge (199), 
Sommer (491 ), Sonntag 1399 ), and Windle 1159 , 160 ). 

Hypothenar Muscles. —The palmaris brevis may be 
present or absent in one or both hands. The abductor 
minimi iiqiti (fig. 3-5, A.M.D.) arises from the pisiform 



Fig. 35.—Muscles and joints of the hand in the Chiiiipanzee. A.O.P. 
and A.T.P., adductores oblicjuus and transversus pollieis ; F.B.P.D., deep 
head of flexor brevis pollieis ; F.G.E., flexor carpi radialis ; P.C.U., flexor 
carpi ulnaris; F.D.l., first dorsal interosseous muscle; F.L.P., flexor 
longus pollieis ; F.P.D., flexor profundus digitoram ; F.S.B., flexor sub- 
liniis digitorum; CU., cuneiform bone; P.B., pisiform bone. Other 
letters in text. 


bone, runs along the ulnar border of the hand, and is 
inserted into the ulnar aspect of the base of the first 
phalanx of the minimus. The fmor brevis minimi digiti 
(F.B.M.D.) has a single origin from the anterior an¬ 
nular ligament and hook of the unciform. It is inserted 
with the abductor, but it gets an additional insertion 
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MORPHOLOGY AND EVOLUTION 


absent. The radiate from the mid-line to the 

sides of the palate. These folds and the papilla vary 
considerably in Man ; and I observed them to be large 
in a native of Siam. The soft palate has a well-marked 
uvula in all xApes except the Orang. 

The palatal glands are numerous, and their patulous 
orifices stud both the hard and soft palates. The palatal 
muscles are very similar to those in Man with the excep¬ 
tion of the palato-glossus and palato-pharyngeus. 

The tongue is long and narrow in the Gibbons and 
Chimpanzee, but it is relatively wider in the Gorilla and 
Orang. Its form depends on the shape of the space 
within the dental arcade, so it must alter as the skull 
becomes increasingly prognathous. The apex is rounded 
or truncated, and, as a rule, is devoid of a notch. The 
lateral borders are full and rounded, and their posterior- 
parts are cut up into laminse by moderately deep sulci; 
the laminae and sulci together compose the foliate 
papiii® or lateral organs of Mayer. 

The circumvaUate papUlss are in most cases fewer 
than in Man. They are arranged in the form of a V, Y, T 
or triangle; in the Gorilla and Orang the V form is 
most common, 'whereas the Y type is most frequent in 
the Chimpanzee and Gibbons ; in Man the V type is 
almost universal. " The observations recorded hv many 

* The palatal rug® have been described or figured by Beddard, 
(304), Bischoff (425), Ehlers (441a), Gratiolet (330), Sonntag (399),,, 
Symington (403), and Waldeyer (412). Gegenbaur (249) has studied 
them fullv- 

The tongue has been described by a large number of authors, whose- 
works have been analysed by Sonntag (150). 

The numerous works on the alimentary canal have been collected 
by Sperino (401) and Keith (99), 
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228 MOBPHOLOGY AND EYOLUTIOX 

some Chimpanzees, the Orang and the G-ibbons, the arch 
gives off the innominate (I.A.) and left subclavian 
(L.S..A.) arteries; and the former, after giving off the 
left common carotid artery (L.C.G.A.), divides into the 
right common carotid (B.C.C.A.) and right subclavian 
(B.S.A.j arteries. In one Chimpanzee I observed the 



Fis. 41. The aorfca and subciaviaii vessels in the Ohiinpaiizee. 4 A 
aorta; A.B,, ascending branch; Ax.A., axillary artery; D.A.,’ductiis 
arteriosus ; D.T.A., descending branch of transverse cervical arte A ; I. A., 
innominate artery; I.M.A., internal mammary artery; L.C.CiA'. and 

R. G.G.A., ^left and right common carotid arteries; L.S.A. and B.S.A. 
left and right subclavian arteries; L.B.A,, left bronchial artery; O'.A.* 
occipital artery , P. A^., pulmonary artery; P.G.A., deep cervical artery; 

S. A., spinal arteries; S.I.A. superior intercostal artery* SSa’ 
OTprascapular artery ; S.U.A., subscapuiar vessels ; T.A.A., thoracic ais! 

T. I A., thyroidea ima ; Y.A., vertebral artery; a., subscapularis artery • 

fa., humeral circumflex trunk ; c., artery to teres-major, “ ’ 


main left bronchial artery (L.B.A.) arising from the 
concavity of the arch. In many very young animals the 
ductus aifet iosus (U.A.) is seen running from the arch 
to the left pulmonary artery. It is said that this vessel 
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230 MOEPHOLOGY AND EVOLUTION 

following account of the arteries in the Chimpanzee is 
generally applicable to the other Apes. 

The superior thyroid artery (fig. 42 S.T.A.) describes 
the usual downward curve. It anastomoses wdtli the 
other thyroid arteries, and supplies the gland and the 
pretracheal muscles. 



the head and neck in the Chimpanzee. C.G.A. 

-Is’ external carotid arteries ; E.M 4 facial arterv • 

ivtoi&tr i T¥-;nd 'Sr 

T i f ’ ■■ 1 ^ ^ and superior tbTroid veins ; 

L.F.T., linguo-faaal trunk ; O.A., occipito auricular trunk : 0."H.M. omo- 

miisde^T sterno-hyoid and ' sterno-thyroid 

muscles, I.H.AI thyro-hyoia muscle; T.G., thvroid gland - TI A 

thyroidea jma artery; T.M.A. , temporo-maxillarv arterv ■ T P B ' thArilo’ 

parathyroid mass ; XII, hypoglossal nerve. ‘ ’ ‘ 


The lingual artery runs forwards betw'een the hyo- 
glossus and the middle constrictor of the pharynx. It 
then sinks into the genio-glossus muscle and passes 
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Fig, 43.—The arteries of the upper extremity in 
arteries of the forearm, and lia.i 2 d : B, brachial £ii-terT 
areli; D.ig. A., digiM arterial arch ; S.A 
letters explained in text. 
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artery. The branches differ as follows from those 
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Fig. 44,—The abdominal and pelvic arteries in the Chimpanzee.. A, 
ccebac axis ; B, superior iiiesent-eric artery ; C, inferior .mesenteric artery ; 

D, left renal artery; E, hypogastric artery. A.A., aortic arch; G.I.A., 

E. I."A., 1.1. A., common, external and internal iliac arteries; r.b., renal 
branches ; r.c.a., renal capsule arteries ; s.r a., suprarenal arteries ; 
La.a., anastomosis between renal and lumbar arteries; l.o.a., left 
ovarian artery. Other letters explained in text. 


arterw were observed in three Chimpanzees. In a 

If 1 . 

female Chimpanzee the left ovarian artery arose from 
the left renal artery (fig. 44, D.), but in tw'o males both 
spermatic arteries came from the abdominal aorta. 

























glands and sympatlietic nerves 
The inferior mesenteric a: 
from the front of the abdomins 
above its bifurcation. It gives 
(M.C.A.) which supplies the ie 
colon and anastomoses with the 
superior mesenteric artery and 
artery. The left colic artery (L 
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branches with the. middle coll 
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uvci liJLic iitjciju ui uxie lemur unaer Due aQauctoi 
ascles and supplies the psoas, obturator internus, 
ductor magnus and capsule of the hip-joint. It then 
sses to the back of the thigh and sends branches to the 
ductor magnus, gluteus maximiis, quadratus femoris 
d biceps. It also gives off an arteria comes nervi 
hiadici. The lateral femoral circumflex arter}' divides 
50 ascending, transverse and descending branches, each 
which supplies muscles and the hip-joint. The 
sending branch supplies the glutei and rectus femoris, 
3 transverse branch supplies the gluteus maximus and 
stus externus, and the descending branch supplies the 
jtus femoris, vastus externus and crureus. Eisler (442) 
ints out that the vessels differ on both sides in the 
uilla, the circumflex arteries mav arise from the 
>fanda femoris; the mesial artery may give off the 
Curator artery, and the lateral artery may give oft' 
3 superficial epigastric and external pudendal arteries 
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ies the linear orbital sulcus 


fcHe miaaie xeniporai sniciis ; it may also be united to 
the oecipito-temporal sulcus. 

The latter, which is formed to relieve the tension of 
the expanding cerebral cortex, may be large, its increase 
in size taking place at the expense of the collateral 
salens. 

The mesial aspect of the hemisphere exhibits in all 
specimens a very well marked caHoso-marginal or 
intercalary stdens whose iiptarned posterior extremity 
appears on the outer surface of ' the brain. It is a deep 
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run several small compensatory siilei. Tiie intraparietal 
and simian sulci form a ionoo curved siiicus siirroiindiiis' 
the upper ends of the Sylvian and parallel sulci. The 
paiieto»ciccipital sulcus (P-O.S.) is not confluent with 
the simian sulcus, but the occipital operculum conceals 
the little gyrus separating the termination of the former 
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he termination of the foim^ 
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The calcarine sulcus (C.F.'i is as usual embraced bv 

« " c. 

the diverging limbs of the lateral occipital sulcus 
(L.O.S.). The occipito-temporal siileiis (0-T,..S.) mns 
horizontally below^ the lateral occipital sulcus, and the 
inferior occipital sulcus (I.O.S.) is almost perpen¬ 
dicular to it. 

Several small sulci are present on the occipital and 
temporal lobes besides the above-mentioiied fissures. 
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294 , MOEPHOLOGY AND EVOLUTION 

Gasserian ganglion. In the Ohimpanzee the ophthalmic 
division courses as in Man, and breaks up into lachrymal, 
frontal and, nasal nerves. The lachrymal nerve, lying 
between the wall of the orbit and the external rectus 
muscle, supplies the lachrymal gland, conjunctiva and 
skin of the eyelids. The frontal nerve breaks up into 
siipra-orbital and supra-trochlear nerves which are as in 
Man. 

' The nasal nerve is. distributed as in Man; its lateral 
terminal branch is large. The superior maxillary and 
inferior maxillary divisions of the trigeminal nerve are 
as in Man, but I was unable to detect as many branches 
radiating from Meckel’s ganglion. The chorda tympani 
joins the inferior maxillary division or its lingual branch. 

Ganglia connected- to the Trigeminal ITerve.— 
The ciliary ganglion is larger than in Man in the Chim¬ 
panzee. It receives branches from both divisions of the 
third nerve, the naso-ciliary nerve and the sympathetic 
plexus on the internal carotid artery. 

It gives off short ciliary nerves to the eyeball; one of 
these divides into upper and lower divisions which enter 
the globe. 

The submaxillary ganglion is fused with the hypoglossal 
nerve. 

Meckel’s ganglion is placed as in Man. The otic 
ganglion was not definitely isolated. 

Abdncens Merve, —The sixth cranial nerve is as in 
Alan. 

Facial Nerve. —The facial nerve courses as in Alan. 
It is most complex in Alan and the Orang, simplest in 
the Chimpanzee, and intermediate in complexity in the 
Gorilla. In the Chimpanzee it gives off a posterior 
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THE NERVOUS SYSTEM 

the anterior division of the combined C8 and Dl, from 
the union the median (M.N.) and ulnar (U.N.) nerves 
result. There is thus no distinct separation of outer and 
inner cords as in Man. The posterior divisions from the 
sixth cervical to first dorsal nerves unite to form a 
posterior cord from which four subscapular (U.S.N., 
L.S. and Lo.S.), the circumflex (C.N.) and musculo- 
spiral (M-S.N.) nerves arise. The internal cutaneous 
(I.C.N.), lesser internal cutaneous (L.I.C.) and coraco- 
brachial nerves (C.B.N.) arise from representatives of 
the outer and inner cords. 

In the Gorilla, according to Eisler (442) and Hep¬ 
burn (83) the anterior divisions of 05 and 06 form the 
musculo-cutaneous nerve, which communicates with the 
median nerve. The anterior divisions of 06, 07, 08 
and Dl form the median nerve. The anterior 
divisions of 07, 08 and Dl form the ulnar nerve. 

The posterior divisions of 06 to Dl form a posterior 
cord, whose branches are as in the Chimpanzee. In 
the Orang the arrangement approaches most closely to 
that in Man. 


Branches op a?HE Plexus. 

The suprascapular nerve (n. dorsalis scapulas)-arises 
from C4 and C5 in the Gorilla, from C5 in the Gibbons 
and some Chimpanzees, and from C5 and C6 in other 
Chimpanzees and the Orang. Its course and branches 
are as in Man. 

Anterior Thoracic Nerves. —These arise separately 
or from a single trunk. They are distributed to the 
pectoral muscles, and a loop connects them as in Man.-^ 

The long thoracic nerve is similar to that in Man. 
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The intemai cutaneoiis nerves of the arm and 


The mnsciilo-spiral nerve courses as in 
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Tnese plexuses, wnicn are lormea oy ine anterior 
divisions of the lumbar and sacral nerves, are united by 
the lumbo-sacral cord. The formation of the nerves 
ringing from them is liable to considerable individual 
variation. The mode of formation in the Chimpanzee is 
shown in fig. 56. And the origins of the nerves as 
recorded by various observers are shown in the following 
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THE NBEYOUS SYSTEM 307 

Anterior Crural Nerve (A.C.N.). 

Chimpanzee and Orang: LI, L2, L3. 

Gorilla: Ll'-L4 (Eisler) ; L1-L3 (Euge) ; L2- 
L4 (Hepburn). 

Gibbon : L2-4. 

Lateral Cutaneous Nerve (B.C.N.)* 

In all Apes the origins recorded are LI and L2 
or L2 and L3. 

Obturator Nerve (O.N.).' 

Chimpanzee and Gorilla : L1-L3 or L2-L4. 
Orang : LI and L2 ; Gibbon : L3 and L4. 

Superior Gluteal Nerve (S.G.N.). 

Arises from the lumbo-sacral cord or from the 

cord and SI. 

Inferior Gluteal Nerve (I.G.N.). 

Chimpanzee: L4, Si, S2; Gorilla: Lumbo¬ 
sacral cord and SI. 

Great Sciatic Nerve (G.S.N.). 

Chimpanzee and Gorilla : Lumbo-sacral cord, 

SI, S2. 

Orang: L3, L4, SI, S2 (Hepburn); L2, SI 
(Westling). 

Small Sciatic Nerve (S.S.N.). 

Chimpanzee: L3, L4, SI (Champneys) ; S2 

(Sonntag). 

Gorilla: SI, S2 (Eisler). 

Pudendal Nerve (Pud.N.). 

Chimpanzee: S2 (Bolk, Sonntag). 

Gorilla: SI, S2 (Eisler), 

Gibbon : Thoraco-lumbar nerves XIX and XX 
(Kohlbriigge). • 

Nerve to Obturator Internus (O.I.). 

Chimpanzee: Tibial nerve (Bolk) ; SI, S2 (Hep¬ 
burn) ; S2 (Sonntag). 

Gorilla: SI, S2. 

Orang : SI, S2. 

Gibbon: SI, S2. 



























THE NBEVOUS SYSTEM 


309 


magnus except the strip going to the internal condyle 
of the femur. The chief variation among the Apes is 
the presence or absence of the twig to the pectineus; 
when it is present the pectineus includes part of the 
adductor longus. 

The superior glnteal nerve arises in the Gibbons 
alone from the lumbo-sacral cord. In other Apes it 

JL. 

springs from sacral nerves. Its course and distribution 
are as in Man, with the addition of a twig to the 
scansorius. , The inferior gluteal nerve is as in Man ; 
and the small sciatic nerve ends in the skin of the 
calf. 

The great sciatic nerve in the Chimpanzee emerges 
from the pelvis, winds round the ischial tuberosity and 
enters the back of the thigh. It divides at any point 
between the tuber ischii and popliteal space into the 
external and internal popliteal nerves. The former 
breaks up into anterior tibial and musculo-cutaneous 
nerves, and the latter becomes the posterior tibial nerve. 
In the Chimpanzee it first supplies the obturator in- 
ternus, gemelli, quadratus femoris, biceps and gluteus 
maximus ; and it supplies the hamstring muscles in the 
thigh. The external popliteal nerve supplies the biceps, 
extensor longus digitorum and knee-joint. Its continua¬ 
tion, the anterior tibial nerve, supplies the anterior tibial 
muscles, flexor brevis digitorum, ankle and tarso-meta- 
tarsal joints and the skin of the adjacent sides of the 
hallux and index. The musculo-cutaneous nerve supplies 
only the skin of the adjacent sides of the index, medius, 
annularis and minimus. No sural nerve exists. The 
posterior tibial nerve supplies both heads of the gastro¬ 
cnemius, anterior tibial, posterior tibial and #peroneal 
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K:or brevis iialiiicis, aaancror naimcis, lumuntjti-ica, uxi. 
ats of fch.e foot and tlie skin of the four inner toes. 

(3) Lateral plantar nerve to the adductor hallucis 
ductor minimi digiti, flexor brevis minimi digiti 
ierossei, joints of the foot and skin on the inne. 
.e of the fifth toe. 

In the other Apes the chief points to note are that th< 
terior tibial nerve does not reach the skin of the foo' 
the Orang, and the musculo-cutaneons nerve snppliei 
e peroneal muscles. 

The pudendal nerve in the Chimpanzee emerge 
rough the sciatic notch and forms a prominent nejgh 
mi' fr\v -hliA vp.sRfils- It lies in the outer wal 
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Branches of Distrihution :— 

(1) ‘Pharyngeal nerves. 

(2) External carotid plexus. 

(3) Internal carotid nerves (I.C.E.), which accom¬ 

pany the internal carotid artery. 

The superior cervical ganglion is connected to the 
middle cervical ganglion (M.C.G.) which gives off the 
following branches:— 

Communicating Branches :— 

(1) . Communicating to the vertebral plexus (V.A.P.). 

(2) Communicating to the brachial plexus (c.B.P.). 

(3) Communicating to the right recurrent laryngeal 

nerve. 

Branches of Distribution :— 

1 Thyroid and tracheal plexuses (T.B.S.). 

(2) Cardiac and aortic nerves (C.B.S.). 

The middle cervical ganglion is connected to the 
inferior cervical ganglion (I.C.G.), whose branches are:— 

(1) Communicating to the brachial plexus (c.B.P.). 

(2) Plexus accompanying the vertebral artery 
(V.A.P.). 

(3) Cardiac nerve. 

The thoracic sympathetic cord leaves the iow’^er pole 
of the fused inferior cervical and first thoracic ganglia. 

In the Gorilla, according to Eisler’s account (442) 
the cervical sympathetic is in general similar to the 
above; but the branches are more numerous and there 
is a communication between it and the phrenic nerve. 

Thoracic Sympathetic.— In the Chimpanzee, Orang 
and many Gibbons the number of ganglia is less than 
the number of ribs. In the former the great splanchiiic 
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nerve is given off at the level of the, fifth and sixth 
thoracic nerves, and the small splanchnic nerve separates 
oft’ at the level of the diaphragm. The usual rami com- 
miinicantes and aortic nerves are given off. In the Gorilla 
there are eleven thoracic ganglia, and the great splanchnic 
nerve comes from the sixth to twelfth ganglia; the whole 
arrangement, in fact, is more complex than in the 
Chimpanzee and somewhat simpler than in Man. 

Ahdommal Sympathetie.— In the Chimpanzee the 
number of ganglia does not correspond always to that of 
the lumbar nerves; in one animal there were four left 
and two right ganglia. They give off the following 
branches in order fro.m above downwards (fig. 53):— 

,1. Communicating to the inferior mesenteric plexus 
(I.M.P.) and renal plexus (E.P.). 

2. Eami communicantes to the lumbar nerves (E.C.). 

3. Ovarian plexus (O.P.). 

4. Communicating to the aortic plexus (A.P.). 

5. Inferior mesenteric plexus. 

• 6. Hypogastric nerves (H.N.). 

7. External iliac nerves. 

The sacral ganglia give rami communicantes to the 
sacral nerves and haemorrhoidal and vesical plexuses. 
Filaments also get into the genital plexuses. 

Vagus ax,'d Sympathetic Plexuses. 

In all Apes and Man the pharyngeal plexus is formed 
by branches of the glosso-pharyngeal, vagus and 
sympathetic nerves. 

Cardiac Plexus (fig. 52).—This plexus consists of 
superficial and deep parts communicating with one 
another. Their component nerves are :— 
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Cliimpanzee 


Gorilla 


m 


Man 


Superficial Plexus (S.C.P.) 

1 . Cardiac branch of left 
vagus 


Deep Plexus (D.C.P.) I 

1 . Filaments from left | 

sympathetic I 

2 . Thoracic branch of left j 

vagus I 

3 . Cervical branch of right 

vagus 

4 . Thoracic branches of ' 

right vagus 

5 . Branches from right 

cervical sympathetic 

6 . Branch from left recur- 

rent laryngeal nerve 


Stipierficial Plexus 
1 . Cardiac branch 
of left vagus 


Deep Plexus 

1 . Filaments from 

right sympa¬ 
thetic 

2 . Branches o f 

right vagus 

3 . Branch from 

the left recur¬ 
rent nerve 


Superficial Plexus 

1 . Upper left cardiac 

sympathetic nerve 

2 . Lower cervical car¬ 

diac branch of left 
vagus 

Deep> Plexus 

1 . All cervical cardiac 

branches of sym¬ 
pathetic except 
the upper left 
branch 

2 . All cardiac branches 

of the vagi except 
the low^er left cer¬ 
vical one 

3 . Branches of both 

recurrent nerves 


The superficial plexus is placed as in Man, but the 
deep plexus is higher up about the innominate artery. 
In Man the conditions, particularly the sympathetic 
contributions to the plexuses, are more complex. In the 
Apes, as in many lower mammals, the vagus probably 
conveys many sympathetic filaments. 

The anterior pulmonary plexuses are formed by 
branches of the vagus nerves, and the posterior 
pulmonary plexuses are formed by twigs from the 
vagus nerves and upper thoracic sympathetic ganglia. 

Solar Plexus, —In the Chimpanzee (fig. 53) the 
annular left coeliac ganglion receives the greater part 
of the right vagus nerve, and each coeliac ganglion 
receives a great splanchnic nerve. The two ganglia 
are united by communicating filaments ; and the plexus 
gives off the following plexuses :— 

1. Communicating to the gangliated sympathetic cords 

(A.Gr.C.), 
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cut off Man suffers from vertigo, particularly in the 
dark, or when he closes his eyes. 

B.— The Eye and its x4ppendages. 

In the Chimpanzee the eyebrows are poorly developed, 
for they are merely represented by a few short hairs* 
The eyelids have well-marked meibomian follicles, 
which, however, may be concealed by pigmented con¬ 
junctiva. The lacns lachrymalis is wide, but has no 
caruncle; and the plica semilunaris is well marked. 
The lower lachrymal papilla is larger than the upper 
one. The lachrymal gland is small, flat and divided 
into two parts. And the lachrymal sac and ducts are 
much as in Man. The orbital fat is in good amount. 

The globe of the eye is similar to that in Man, and 
the ophthalmoscopic appearances are similar also (93). 

The ocular muscles in the Chimpanzee arise as in 
Man, and they are innervated in the same way. The 
four musculi recti are inserted as in Man, but their 
relations to the structures in the orbits differ somewhat 
from those in him. The levator palpebrae superioris has 
no attachment to the skin, but is fixed to the superior 
tarsal cartilage and conjunctiva. The superior oblique 
muscle is more spread out after it passes through the 
trochlea than in Man. But the inferior oblique, which 
is inserted into the back of the eyeball, has a narrower 
insertion than in him. In the Orang, according to 
Ottley (272), the inferior oblique muscle is inserted 
farther forwards on the globe. 

C.— The Ohgan of Heaping. 

The External Ear. —During the process of evolutio|i 
structures become increasingly complex and specialized, 
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CilAPTEE XIII. 

THE EVOLUTION OF THE PEIMATBS. 

Before we proceed to study the past history of the 
Primates it is necessary to consider briefly the cardinal 
principles of phylogeny, for the neglect of some of them 
has been productive of no small amount of error in 
theories of evolution. 

It is now generally believed that all animals are the 
collateral descendants of a common ancestor of simple 
structure, which lived at a very remote period in the 
history of the earth. In course of time its descendants 
changed their habits and diet, and came under the 
influence of different environments, with the result that 
their tissues became more or less modified to enable them 
to survive under the altered conditions. Some primitive 
features were retained, but some organs became greatlv 
modified or “ specialized.” And it is important to dis¬ 
cover the nature of anatomical characters before one can 
assess their true value for taxonomic purposes, or for 
setting the blood-relationships of animals. 

There appear to be two reasons for the retention of 
primitive characters. In the first place they are useful 
to their possessors, or they would have been masked bv 
adaptive modifications. In the second place the over¬ 
development of one or more special senses, the adoption 
(5f sheltered modes of life, or the possession of a large 
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were derived. The remains of the actual ancestral 
placentalia have not been discovered, so it is necessary 
to make a hypothetical type; and deductions from com¬ 
parative anatomy and palaeontology have led observers 
to place the hypothetical animals in the Cretaceous 
Period. 

It is believed that the ancestral, placental Mammals 
were small creatures with comparatively simple teeth, 
arranged according to the formula I| C^PMfMf. 
Their food habits were insectivorous, and they may have 
been arboreal. They may be regarded as forming a 
central reservoir from which streams of life flowed in 
different directions; and each stream or radiation ended 
in one or more of the modern Mammalian Orders 
(fig. 57). 

One branch or radiation is represented to-day by the 
Tree Shrews (Tupaiidse), which are in many ways very 
primitive. A second branch has as its sole living repre¬ 
sentative the Flying Lemur (Galeopithecus volans), 
which is allied to the Insectivora and Cheiroptera. 

Of the remaining branches of the ancestral stock the 
Primates alone concern us here. 

The earliest remains of undoubted Primates have 
been found in the Eocene rocks of North America. And 
as these are remains of bothLemuroidea and Tarsioidea, 
which represent different lines of evolution, we must 
assume that they arose from a common ancestor, which 
lived at an earlier period. It is now believed that the 
separation of the Lemuroidea and Tarsioidea from 
common ancestral Primates took place in the Paleocene, 
or even as far back as the Cretaceous Period. 

The ancestral Primates separated from the other 
21 
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of tlie teethj so the dental characters of the modern 
Lemurs differ greatly from those of the Notharctidse. 

The Notharctid^ were closely related to the Lemu- 
roidea of the Eamily Adapidse, which migrated to Europe 
in Eocene times. The actual place from which they 
started is not known, but it was near America, possibly 
in the northern circumpolar land. 

The Family AnaptomorpMdae contains several 
Tarsioids, which can be arranged in the genera 
Anaptomorplius, Hejniacodon, Omoviys, Tetonius, Uin- 
tanius and WashaJcius, The remains are scanty, but 
they show that the animals were small and variously 
specialized. They differed from the Notharctidse in the 
immense orbits, the expanded cranial cavity and the 
reduced muzzle. Bo we can assume that these changes 
were accompanied by the same alterations in the visual 
apparatus which distinguish Tarsius from a Lemur 
(see page 34). They resemble Tarsius in many ways,, 
but no species hitherto discovered is ancestral to it. 

Special interest is attached to Anaptomorplms homtin- 
cuius, which is really a Tetonius. Cope (507) and others 
regarded it as ancestral to the Apes and Man. The 
dental formula, according to Matthew, is I^C^PMfMf.. 
The canine teeth were well marked according to recon¬ 
structions, and the molar teeth are transversely 
expanded. The auditory bulte are inflated and closely 
applied to the basis crknii; and the cranial cavity is- 
about the same size as that of Tarsius. The importance 
of Cope's observation that homunculus was the most 
Ape-like Lemuroid discovered up to that time (1885) 

has been enhanced by subsequent investigations, which. 

^ ' 

have proved that the Anaptomorphidse gave rke to the= 
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Apes. But the actual Tarsioids which gave rise to both 
Platyrrhiui and Catarrhini have not yet been discovered. 
This is one of the most serious gaps in the geological 
record. 

The remains of the Adapidse have been found in the 
Eocene formations of France and Switzerland. They 
belong to three species; Adapts magnus, A. priscus and 
A. parisiensis. The skull agrees with that of the 
Notharctidse in its general form, and in the communica¬ 
tion between the orbit and temporal fossa under a post¬ 
orbital bar. The orbit is small, with a prominent lip¬ 
like ring, and the upper orifice of the naso-lachrymal 
duct is within the cavity. The sagittal crest is well 
marked and the zygoma is strong. The ramus of the 
mandible is large, the coronoid process is high up and 
recurved; and the glenoid cavity is such that it only 
permits the mandible to move in a hinge-like manner as 
in the Carnivora. The tympanic region is as in the 
Lemurs, and the cranial cavity is large. The teeth are 
not as specialized as in the modern Lemurs. It can be 
shown, from a study of all osseous fragments hitherto 
discovered, that the Adapidse are intermediate between 
the Notharctidse and the modern Lemurs to which they 


gave rise. 

In Madagascar extinct Lemurs belonging to other 
Families have been discovered. Some, such as Neso- 
jpitJiecus, have a monkey-like appearance, and the 
discoverer, Forsyth Major, wondered whether that fossil 
was the highest Lemuroid or the lowest Ape. There is, 
however, no doubt that it is a Lemur, for the skull and 


skeleton provide very definite proof. 


Of the extinct Lemuroidea, Megaladapis insignis, 
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whose remains were found in a cave in Madagascar^ 
was truly gigantic, it was about as large as a donkey, 
and its mode of life was possibly aquatic. The orbits 
are surrounded by bony rims, which are prolonged out¬ 
wards, the zygomata are strong and the sagittal crest is 
low. The mandibular rami are large, and Eorsyth 
Major thought that the animal might have had an air- 
sac like the Howler Monkeys. The lower incisor teeth 
are procumbent, and the canine teeth are not large when 
compared with the size of the skull. 

The European Eocene Tarsioids, whose remains 
have been found in France and Switzerland, can be 
arranged in several genera, the most notable of which 
are Necrolemtir, Microchderus, Nannopitliex and Pseudo- 
loris. Of these Pseudoloris is very primitive, Necrolemm^ 
and Microchderus are highly specialized, and NcmnopitJiex 
is an intermediate form. In Necrolemur the cranial 
cavity is large, and the large orbits, which are only 
separated by a narrow partition as in the modern Tarsius, 
communicate with the temporal foss^ behind post¬ 
orbital bars and incomplete orbital walls. The lachrymal 
ducts open on the face, and the tympanic bullae have 
external auditory tubes. Forsyth Major and Gregory 
consider that Microchxrus and Necrolemur are related to 
the Galagidae. 

It is generally believed that all Monkeys w^ere evolved 
from a common Tarsioid stock; and the most primitive 
forms first appeared somewhere near America in Eocene 
times. The actual Tarsioid ancestor has not yet been 
discovered, however. Some of these early Monkeys 
migrated to South America where they developed in 
different ways into the various kinds of Piatyrrhini. 
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Others made their way to the Old World and became 
Catarrhini. Very soon afterwards the Catarrhini separated 
into tailed Monkeys and tailless Apes. 

Thus it can be seen that many stages in the evolution 
of the Primates took place in Eocene times. The Noth- 
arctidse and Anaptomorphidse were well established, and 
the former gave rise to the Adapidae whence the Lemurs 
arose. The Anaptomorphidse gave rise to Tarsius ; and 
the Monkeys arose from a Tarsioid ancestor. The 
Monkeys separated into Platyrrhini and forms which 
became Catarrhini; and the Catarrhini separated into 
lines which led up to the Simiidse and Cercopithecidae. 

During recent years the exploration of the Lower 
Oligocene formations of Egypt by British, American and 
G-erman palaeontologists has brought to light the remains 
of many Mammals belonging to various Orders. And 

the collection of fossils has become known as the 
Fayum Fauna. It contains the remains of two 

Primates of extraordinary interest—and 
Proplwjpithecus. 

The remains of Parapithecus consist of a nearly com¬ 
plete mandible with a full set of teeth, arranged accord¬ 
ing to the Catarrhine formula f I C x PM f M |. The 
incisor .teeth are slightly procumbent, and the canine 
teeth are small. The molar teeth have five conical cusps. 
The two halves of the mandible unite at a very acute 
angle, and the symphysis slopes downwards and back¬ 
wards. The coronoid process is high and pointed and 
stands well above the condyle on each side. Although 
neither the skull nor the skeleton has been found one 
vc%n infer from the characters of the mandible and teeth 

* See the works of Schlosser (513) and Andrews (516). 
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that Parajntheciis is a Catarrhine with traces of its 
Tarsioid ancestry. As it lived at the very beginning of 
the Oligocene Period it is a proof that Monkeys existed 
in the Eocene Period. And no fossil has yet been 
discovered of which it was the ancestor. Some believe, 
however, that it is on the line leading to Pf'opUopitJiecus, 

Propliopithecus is also known from an incomplete 
mandible which was discovered by Schlosser in 1911, 
It is the earliest Ape, so we must conclude that Egypt 
was the home of the Apes. The body of the mandible 
is deep, and the coronoid process is relatively lower when 
compared with the condyle than in Parapithecus. The 
halves of the angle unite in an acute angle, and the 
symphysis slopes downwards and backwards. The 
canine teeth are intermediate in size between those of 
Parapithecics and those of the higher Apes. The molar 
teeth have smooth enamel and have five cusps. 

A considerable interval of time separated Proplio¬ 
pithecus from the more advanced Anthropoids, whose 
remains begin to appear in the Middle Miocene rocks of 
Northern India and Europe. During that interval the 
descendants of Propliopitheciis migrated from Africa, 
and underwent more or less considerable structural 
changes, one of which was an increase in the size of 
the body. To reach their destinations they must have 
traversed stretches of land which are now submerged 
beneath the ocean. And there is evidence that such 
connections united Africa and Asia on more than one 
occasion. 

In the year 1837 Monsieur Lartet announced to the 

Academy of Sciences at Paris that he had discovered 

% 

the fossil remains of an Ape at Sansans neai^Auch in 
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Gascony; and he asserted that they were the remains of 
a Gibbon. He sent the fossil to Paris where it was 
examined by de Biainville, who described it as follow^s 
(20) : The principal figure consists in the lower jaw, 
almost complete, having all the teeth present, and wanting 
only the terminating portion of the ascending branches. 
This jaw measures in length an inch and a half from 
the incisive teeth to the anterior root of the ascending 
branches, and the same in width between these tw^o 
points; the angle of union of the body and branches is 
25 degrees, and the length of the symphysis is 9 lines: 
the profile view of the symphysis is rather oblique, since 
it forms with the base of the jaw an angle of 60 degrees. 
Of the two surfaces of the body of the mandible the 
external has a single foramen menti, small and opening 
immediately below the first anterior molar : the internal 
shows merely a cavity for the insertion of the genio- 
hyoideiis muscle, without any distinct genioid process. 
The base is thick, rounded and perfectly smooth; the 
alveolar margin occupied by a series of contiguous teeth, 
that is without any interval between them, pretty nearly 
of the same height, and forming a parabola or horseshoe 
figure.” Many subsequent observers, from the examina¬ 
tion of the original specimen or of the many others dis¬ 
covered in the Miocene and Pliocene rocks of France, 
Germany and Switzerland, came to the conclusion that 
the animal is closely allied to, or should be included in 
the genus Hylohates, Gervais named it Pliopithecus 
antiquus. 

Schlosser and others regard PUopithems both as a 
descendant of PropliopitJiecus and an ancestor of the 
modern Gibbons. The incisor teeth are more vertical 
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than those of Propliointhecus; and the canine teeth 
are larger. The canines are smaller than those in the 
Gibbons, and the premolars are shorter antero-posteriorly. 
The mandible itself differs from that in the Gibbons in 
its longer and narrower symphysis, and in its stronger 
and relatively deeper body. The angle between the 
mandibular rami is wider than in Parapitkecus. The 
gradual transformation in the characters of the jaw and 
teeth can be traced in succession through Parapithecus, 
PropUopithecus and Pliopitliecus to Hylobates. Thus we 
have here one line of ascent from the Eocene Tarsioids 
to the modern Gibbons ; and it is quite separate from 
that which leads from PTopliop}itheciis to the Orang, 
Chimpanzee, Gorilla and Man. 

Of the fossil Anthropoids Dryopithecus had the widest 
distribution, for its remains have been found in many 
parts of Europe, in Northern Africa and in Northern 
India. And these have been arranged in several species 
—D. fojitani, D. darivini, D. cJimjiensis, D. piinjahicus, 
D. giganteus, D. rhenanus and D. mogharensis —which 
are distinguished by differences in the cusps and crena- 
tion of the enamel of the teeth. The genus also includes 
fossils which were formerly known as PUohylobates 
eppelsheimensis Dubois, and Paidopithex rhenanus 
Pohlig. The fossils have received considerable atten¬ 
tion from Lartet, Gaudry, Abel, Schlosser, Smith 
Woodward ( 514 ) and others. 

The mandible of D. fontani is very heavy. Anteriorly 
it is deep, and the symphysis descends steeply down¬ 
wards and backwards. The posterior surface of the 
symphysis has the usual pit for the genio-hyoid muscles. 
The pit is bisected by a vertical ridge, which ^ns into 
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the well-developed crest for the attachment of the 
anterior bellies of the digastric muscles; these muscles 
must have been fused as in the modern Macaque 
Monkeys. The symphysis ends immediately in front of 
the digastric ridge, and is not separated from it by a flat 
area of bone as in the Apes. Smith Woodward points 
out that the adult Ape differs from Dryopifhecus and 
from the new-born Ape in this antero-posterior elonga¬ 
tion of the bony chin. No mylo-hyoid line exists. There 
is a single mental foramen a considerable distance below 
the first premolar tooth. The large symphysis and the 
deep body show that the masseter muscles must have 
been very powerful. Smith Woodward concludes that 
the mandible is of a generalized type, which resembles 
the large modern Anthropoids no more closely than it 
agrees with the earliest knowm true Man. By slight 
changes in two different directions it may have passed 
into the one as readilv as into the other.” The low’^er 

nJ ■ 

molar teeth increase in the order 1, 2? 3. They have 
the usual five cusps, of which three lie on the ex¬ 
ternal and two on the internal side, the hypoconulid 
being lateral instead of mesial in position. The outer 
cusps are more worn than the inner cusps, and the 
protoconid is surrounded by. an external girdle or cin- 
^ gulum. The enamel is devoid of wrinkling. Other species 
show differences in the cusps, cingulum and crenation 
of the enamel; and the teeth of some species are relatively 
larger than those of others. 

The femur of Drijopitliecus was discovered in the 
sands of Eppelsheim. Dubois pointed out that it 
resembles the femur of the Gibbons, and gave 
the sperimen the name Pliohylohates eppelshemiemis, 
Schlosser showed that it really belongs to Dry opt thecus. 
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The Northern Indian species of Dryopitliecus form part 
of the collection of fossils known as the Siwalik Fauna, 
because they were discovered in the region of the Siwalik 
Hills. The geological formations range from the Middle 
Miocene up to and including the Pliocene. Besides 
DryopitJiecus it contains the remains of four fossil Apes 
— Palseoshnia, Palaeopithecus, SivapitJiecus and Simia> 
The tooth of Palseosimia foreshadows those of the Orang, 
and those of SivapitJiecus contain a mixture of human 
ajnd simian characters. Pilgrim believes that SivapitJiecus 
is an ancestor of Man. 

The remains of PalseopitJiecus sivalensis, which consist 
of an incomplete palate and the canine and post-canine 
teeth of one side, were discovered by Theobald in 1878 
at Jabi in the Punjab. Lydekker ( 510 ) pointed out 
its resemblances to the Chimpanzee, and Trouessart 
included it in the genus AntJiropopitJiecus, Dubois 
< 515 ) thought it belonged to an ancient group of Apes, 
which included PliopitJiecus and Di^yopitJiecus. And 
‘Grregory ( 500 ) placed it close to the ancestor of the 
Oorilla. The palate is long and narrow, the canine tooth 
is large, and the large, quadrilateral molar teeth have 
high cusps, a character which is possessed by the Gorilla 
(see p. 149). In a genealogical tree the arrangement 
which is most in accordance with our present knowledge 
is a Gorilline common stem which gives off PalseopitJiecus 
low down Q,ndi AnthfopopitJiecus high up (fig. 67). 

The Apes in the Siwalik Fauna were large terrestrial 
creatures, which had advanced far beyond their humble 
PfopliopitJiecus in the Lower Oligocene rocks 
of the Egyptian Fayum. The group contained th§ 
ancestors of the Orang, Chimpanzee, Gorilla and 
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Man, One line led away to the Orang, and another 
led np to the African Simiidse and Man. It is 
possible that the forms which gave rise to the African 
Simiidge included Dryopithec-us and Sivapithecus. The 
observations of Keith ( 102 ) and others lead to the 
view that the human stock separated from the Anthro¬ 
poid stock in the Miocene Period; and Elliot Smith 
has pointed out that Man separated from the Apes 
as the result of cerebral changes, w'hich enabled him 
to use his hands and voice and to profit by experience. 
The early members of the human stem were unlike 
modern Man, for they probably retained simian characters 
right through the Miocene and part of the Pliocene 
Period. And it is not till we arrive at the early part of 
the Pleistocene Period that true human remains appear. 
Should the fragments of the so-called Java Man {Fithec- 
anthropus erectus) turn out to be human remains of a 
low type we can assign the later part of the Pliocene 
Period as the date of the appearance of Man. Keith 
and others believe that Man assumed his characteristic 
human features in the Pliocene Period. 

After their differentiation from common ancestral 
forms in the Siwalik Eegion the Apes and the ancestors 
of Man became dispersed. The Orang passed to Borneo 
and Sumatra, and the Chimpanzee and Gorilla settled 
down in Africa. They all retained certain constitutional 
resemblances, for the blood of Man and the Apes exhibits 
similar reactions. Changes were induced in their somatic 
features as the result of variations in the functions of 
their ductless glands; and it is probable that climatic 
and dietetic factors played important parts in inciting 
differeiices in function. They also exhibit differences in 
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many of their organs because they adopted different 
modes of life. 

From a study of palasontology we must confess that 
the actual common ancestor of Man and the large Apes 
is still as unknown as it was in Darwin’s day; and it will 
be long before we can definitely point to it. We are 
unable to say with certainty that any of the Siwalik 
fossils is the common ancestor. But we know that none 
of the existing Apes is in the direct line of Man’s 
descent. 

Man is supreme in the Animal Kingdom. He sur¬ 
passes the Apes in being bimanous and bipedal, in his 
power of articulate speech and in his complex psycho¬ 
logy. He has attained this position, while retaining 
many primitive features, in virtue of his large neopallium. 
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(518) Corner, G. W. “ Ovulation and Menstruation in Macacus Rhesus,” 
ContTibutions to Embryology^ No. 75 {Extracted from Publication 
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Anticlinal vertebra, 19, 42, 53 
Anus, 75 

Aorta, 23, 32, 44, 57, 227, 238 
Aotus 36, 36, 39, 42 
Artery— 

ascending cervical, 233 
ascending palatine, 229 
ascending pharyngeal, 214,232 
auricular. 232 
axillary, 23, 234 
brachial, 23, 32, 57, 235 
bronchial, 228 
buccal, 232 
carotid- 
common, 228, 229 
external, 229 

internal, 18, 29, 40, 232, 311 
carpal, 236, 237 
circumflex femoral, 244 
circumflex humeral, 57, 234 
circumflex iliac, 243 
coeliac axis, 240 
coronary, 241 
costo-cervical, 233 
dental, 231, 232 
digital, 237 

epigastric, 234, 243, 244 
facial, 57, 231 
femoral, 23, 243 
gastric, 217, 240, 241 
gluteal, 243 
hsemorrhoidal, 242 
hepatic, 240 
iiiac, 242,. 243 


I Artery— continued. 
i infra-orbital, 232 
I innominate, 228 
I intercostal, 233, 234, 238 
i internal maxillary, 231 
'i labial, 231 

i lingual, 57, 230 
I linguo-facial, 229 
I lumbar, 240 

I mammary, 233, 234 
I meningeal, 231 
; mesenteric, 241, 242 
! musculo-phrenic, 234 
I obturator, 243, 244 
I occipital, 232 

I occipito-auricular, 229 
I ovarian, 239 

I, palatine, 232 

i palmar, 237 ‘ 
i phrenic, 238 
I plantar, 246 
I popliteal, 244 

I pudendal, 243 

j pulmonary, 229 
I radial, 236 

I renal, 239 

I sacral, 240, 243 
I saphenous, 52, 57, 246 
1 scapular, 233 
I splenic, 240 ■ 
j subclavian, 228, 233 
submaxillary, 231 
I subscapular, 234 
I suprarenal, 239 
I temporal, 231, 232 
I thoracica ionga, 233 
I thoracic axis, 234 
i thyroid, 229, 230, 233 

I thyroid axis, 233 

I tibial, 245 
tonsillar, 232 
ulnar, 237 
I uterine, 242 
! vertebral, 233 
' vesical, 242, 243 
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Aryteuoid cartilages, 259 
Association centres, 43, 276 
Ateles, 8, 35, 38, 39, 42, 43, 44 
Auditory meatus, 18, 52, 129, 295 
Auditory ossicles, 317 
Auricular muscles, 165 
Aye-Aye (see Chiromys) 

B 


Binocular vision, 34 
Bladder (gall), 23, 43, 56, 224 
Bladder (urinary), 264 
Blood, 24, 254 ^ 

Brachial plexus, 301-303 
Brachyteles, 35, 36, 38, 43 
Brain (see also Sulci), 24, 33, 45, 58, 
273-293, 322, 332 


Cricoid cartilage, 259 
Cynocephalus, 47 
Cynodontia, 320 
Cynoiyitheciis, 47 

Curvature of spine (see Vertebral 
column) 


D 

Dentition (see Teeth) 

Diastema, 52, 145, 147, 14S 
Diet, 5, 13, 47 
Digits, 8 

Distribution, 4, 26, 47, 73, S3, 90, 

101 ’55 

BryopUheciis,4t, 170, 329-331 
Ductless glands, 4, 253-254 
Duodenum, 22, 32, 219, 220 


G 

Cacajao, 35 

Cfficum, 32, 56, 219, 220, 221 
Gallicehus, 35, 39, 42 
Callosities, S, 50, 65 
Carpus, 20, 43, 53, 140 
Gatarrhini, 47-317 
Cebidee, 35, 38, 41 
Gehus, 35, 37, 38, 39, 42, 43, 44 
Gercocebus, 9, 47 
Cercopithecid^, 47-61 
Cevcopithecus^Al 

Cerebellum, 26, 33, 43, 281, 284, 
288, 293 

Cerebrum, 24, 33, 45, 58, 273-293 
Cervical plexus, 299-301 
Cheek-pads, 76 
Cheek pouches, 56, 209 
Chimpanzee, 9, 19, 85-92, 103. 117, 
147, 161-317, 331, 332 
Chin, 76, 103 
ChirogaUus, 17 

Chiromys, 8, 10,15, 17, 22, 24, 25 
Chrysothrix, 43 

Classification, 5, 35, 47, 73, 84, 90, 
101 

Clavicle, 19, 30, 53, 74, 138 
Claws, 8, 38 
Clinoid processes, 115 
Clitoris, 44, 58, 269 
Golobus, 48 

Colon, 22, 32, 43, 56, 219, 220, 221 
Configuration of body, 65, 75, 85, 92 
Corpus callosum, 33, 282 
Cranial capacity, 109, 111, 124, 274 
Cranial cavity, 109, 111, 124, 274 
Cretaceous period, 321 


E 

Ears, 13, 37, 76, 85, 92, 93, 315-317 
Endocranial casts, 274 
Endocrine organs, 4, 253-254 
Entoconid, 42 
Entocuneiform (see Tarsus) 
Eoanthropus, 134, 274 
Eocene period, 321-326 
Epicondylar foramen, 19, 30, 43, 53 

Epiglottis, 24, 32, 57, 259 

Ethnography, 1 
Ethnology, 1 

Evolution (principles), 318-320 
Eyes, 9, 13, 33, 50, 75, 315 

F 

Fallopian tubes, 265 
Fayum Fauna, 326. 327 
Feet, 13, 26, 38, 51, 68, 78, 88, 98 
Femur, 20, 54, 141 
Fibula, 142 

Flexure lines, 67, 77, 87, 96 
Flocculus, 24, 46, 285, 288, 290 
Foramen magnum, 109, 115, 122 
Foramen opticum, 30, 106, 113, 120 
Foramen rotiindum, 113, 119 
Frenal lamella, 211 
Frontal bone in Lemurs, 19 

G 

Galago, 6, 13, 17, 25, 26 
Qaleopithecus, 321 
Gibbons, 9, 19, 65-74, 80, 105, 144, 
161-317, 328, 329 
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Glenoid cavitv, 18, 29, 108, 114, 
122, 130 

Gorilla, 3, 92403,125, 148,161-317, 
332 

H. 

Habits, 13, 26, 35, 47,69, SO, 88,100 
Hair, 7,13,17, 29, 38, 48,50, 69,78, 
92, 99 

Hallux {see Feet) 

Hands, 13, 26, 38, 51, 65, 77, ST, 95 
Hapalemmr, 8 

Hapalidse, 35, 38, 39, 40, 42 
Heart, 23, 44, 56, 227 
Honmncnl'us, 323 
Humerus, 19, 30, 43, 53,139 
Hylobates {see Gibbons) 

Hypocone, 41' 

Hypoconid, 42 
Hypoconulid, 42 

I, J, Iv 

Indrisidse, IS, 25 
Inferior orbital fissure, 106 
Infra-orbital foramen, 106, 113,120, 
127 

Insectivores, 321 

Insula, 59, 278, 279, 281, 283, 237, 
289, 292 

Ischial callosities, S, 50, 65 
Joints, 151-160 
ankle, 158 
elbow, 155 
hip, 156 
knee, 156 
pelvic, 153 
shoulder, 154 
spinal, 161 

temporo-maxillary, 151 
wrist, 155 

Kidney, 24, 32, 44, 58, 264 

L 

Labia inajora, 32,^ 58, 268 
Lachrymal hamulus, 106, 112, 120, 
127 

I^achrymo-efchmoidal suture, 106, 
112, 120, 127 
Lagothrix, 35, 38, 39, 44 
Larynx, 24, 57, 257-262 
Lemuroidea, 9,10,13'26, 36, 39, 40, 
41, 45, 55, 60, 61, 321-323 
Ligaments {see Joints) 

Ligamentum nuchas, 135 


Lips, 32, 86, 209 „ 

Liver, 23, 43, 56, 224, 225, 226 
Lorises, 8, 10, 13, 17,' 23, 25, 26, 45„ 
Lumbar plexus, 305-308 
Lungs, 32, 57, 262 
Lymphatic system, 252, 253 

M 

MacacuSs 47 

Mammary glands, S, 29, 50, 69, 78, 
100 

Man, 1, 2, 4, 6, 7, 9, 19, 21, 23. 33, 
61, 66, 76, 78, 88, 89, 90, 92, 
93, 96, 98. 103, 116, 117, 121, 
124-126, 129, 130, 132-136, 138- 
140, 142-144, 147, 150,151,153- 
158, 160, 161, 163-173, 177-187, 
190-192, 200-203, 208-224, 227, 
229, 231-240, 243-256, 259, 260, 
264-282, 293-299, 302-305, 312- 

Mandible, 40, 109, 116, 124, 131, 
324-330 

Marmosets, S, 35 
Megaladapis, 324, 

Menstruation, 269, 270 
Mesentery, 9, 221, 222 
Metacone, 41 
Metaconid, 42 
Microchmrtts^ 325 
Midas, 43 

Miocene period, 327-332 

Mouth, 209 

Muscle 

abductor haliucis, 203 
abductor minimi digiti, ISS, 203, 
abductor poliicis, 189 
accessorius, 204 
adductor brevis, 197 
adductor haliucis, 205 
adductor longus, 196 
adductor magnus, 197 
adductor poliicis, 189 
anconeus, 185 
arytenoideus, 260 
auricular, 165 
biceps brachii, 21, 184 
biceps femoris, 21, 31, 55,. 19S 
biventer cervicis, ISO 
bracbialis anticus, 184 
buccinator, 163 
Gompiexus, 180 
constrictors of pharynx, 172 
contrahentes, 190 
coraco-brachialis, 21, 184 
erico-arytenoid, 260 
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Muscle — continued. i 

crico-thyroid, 260 
deltoid, 21 , 31, 55, 182 
diaphragm, 206 
digastric, 21, 31, 54, 168 
dorso-epitrochlearis, 21, 31 55 

185 

erector spiiise (see Sacro-spinalis) 
extensor brevis digitorum, 200 
extensor carpi radlalis, 190 
extensor communis digitorum, 
190 

extensor hallucis, 199 
extensor indicis, 191 
extensor longus digitorum, 199 
extensor minimi digiti, 190 
extensores pollieis, 191 
flexor carpi radialis, 185, 186 
flexor carpi ulnaris, 186 
flexor digitorum brevis, 22, 204 
flexor digitorum longus, 22, 55, 
202 

flexor digitorum profundus, 187 
flexor digitorum sublimis, 186 
flexor minimi digiti brevis, 188, 
205 

flexores hallucis, 22, 55, 202, 204 

flexores pollieis, 186, 189 

frontalis, 161 

gastrocnemius, 201 

gemelli, 195 

genioidei, 171 

glutei, 21, 31, 55, 193 

gracilis, 197 

hyoglossus, 172 

iliacus, 192 

ilio-costalis, 178 

ilio-psoas, 192 

incisivi, 165 

infraspinatus, 183 

interossei, 191, 205 

labial, 163 

latissimus dorsi, 21, 31, 55, 174 
levator anguli scapulae, 175 
levator palpebrse, 315 
longissimus, 178, 179 
longus colli, 180 
lumbricales, 187, 204 
masseter, 166 
multifidus, 180 
mylo-hyoid, 171 
obliqui abdominis, 206 
obliqui capitis, 180 
obliqui oculi, 315 
obturatores, 195 
occipitalis, 161 
omo-hyoid, 168 


Muscle— 

omo-trachelian, 65, 

opponeiis minimi digiti, 189, 205 

opponens pollieis, 189 

orbicularis oculi, 161 

orbicularis oris, 165 

palatine, 173 

palmaris brevis, 188 

palmaris longus, 185 

pectineus, 198 

pectoral, 31, 54, 181 

peronei, 55, 200 

plantaris, 22, 31, 55, 201 

platysma, 20, 30, 54, 161 

popliteus, 201 

prevertebral, ISO 

pronators, 185 

psoas, 192 

pterygoid, 166 

pyramidalis, 208 

quadratus femoris, 195 

quadratus labii, 163 

quadratus lumborum, 206 

quadratus plantae [see Accessorius) 

quadriceps femoris, 196 

rectus abdominis, 208 

rectus capitis, 180, 181 

rectus femoris, 196 

rectus oculi, 315 

rhoinboideus, 20, 175 

risorius, 162 

sacro-spinalis, 177 

sartorius, 195 

scaleni, 173 

scansorius, 55, 193 

semimembranosus, 199 

semispinalis, 180 

semitendinosus, 198 

serrati, 176, 183 

soleus, 22, 31, 55, 201 

sphincter colli, 20, 30, 54 

spinalis, 178 

splenius, 176 

sterno-hyoid, 170 

sterno-mastoid, 20, 31, 54, 168 

sterno-thyroid, 170 

stylo-glossus, 172 

stylo-hyoid, 171 

stylo-pharyngeus, 173 

subclavius, 182 

subscapularis, 183 

supinatores, 190 

supraspinatus, 183 

temporal, 166 

tensor fasciae femoris, 194 

tensor palati, 173 

teres, 183 
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Muscle— continued. 
thvro-arvtenoid, 260 

thyro-hyoid, 260 
tibialis, 22, 31, 199, 202 
tragi cus, 166 

fcransversalis abdominis, 207 
trapezius, 20, 31, 174 
triangularis, 163 
triceps, 55, 185 
vasti, 196 
zygomatici, 163 

■N 

Kails, 8, 15, 3S, 66, 77 
Namio^ithex, 325 
Kares, 39, 106, 113, 120, 127 
Kasai bones, 120, 127 
Kasai duct, IS, 29, 39, 52, 106, 113, 
257, 324, 325 
Kasai meatuses, 257 
Kasai septum, 36, 116, 257 
Kasai spines, 106,'108,113, 114,120, 
122, 128 
Nasalis^ 48 
Keck, 78 
Necrolemur, 325 
Keopalliiim, 60, 275-277, 333 
Kerves— 

abdueeus, 294 
accessorv, 298 
anterior thoracic, 303 
buccal, 295, 296 
cardiac, 297, 311, 312 
chorda tympaiii, 294 
ciliary, 294 
circumfies, 305 
cutaneous, 305 
descendens hypogiossi, 299 
facial, 294 

. femoral (anterior crural), 308 
gastric, 217 
genito-crural, 308 
glosso-phar^mgeal, 296 
gluteal, 309 
hypoglossal, 299 
ilio-hypogastric, 308 
ilio-inguinal, 808 
infra-orbital. 162 
intercosto-humeral, 305 
lachrymal, 294 
laryngeal, 297 . 
lateral cutaneous, 308 
lingual, 167 
long thoracic, 303 
lumbo-sacral cord, 307, 308 
piaxillary, 293, 294 


Kerves 
median, 304 

musculo-cutaneous, 305 
musculo-spiral, 305 
nasal, 294 
obturator, 308 ■ 
oculo-motor, 293 
olfactory, 257, 293 
optic, 293 
peroneal, 309 
phrenic, 301 
plantar, 310 
pudendal, 310 
pulmonary, 297, 313 
radial, 305 
sciatic, 309 
splanchnic, 312 
subscapular, 304 
supraclavicular, 300 
suprascapular, 303 
sympathetic, 310-314 
tibial, 309 

trigeminal, 293, 294 
ulnar, 304 
vagus, 296-298 
Kose, 76, 85, 93 
Nostrils. 35, 50 
Kotharctidas, 322 

0 

Occipital condyles Skull) 
Oligocene period, 326, 327 
Omoiniis, 323 

Orang-Outan, 9, 75-S4, 110, 146, 
161-317 

Orbits, IS, 29, 39, 105,112, 119, 126 
Os calcis, 20. 30, 143, 144 
Os centrale, 20, 30, 43, 141 
Os penis, 32, 44, 58 
Ovar}", 265 

P , 

Pads, 7, 16, 27, 51, 67 
Falmopithecus, 103, 331 
Pala'osimia^ 331.;. 

Palate, IS, 29, 40, 55, 108, 114,121, 
129, 209, 210 
Paleocene period, 321 
Pancreas, 25, 226 

Papillary ridges, 7, 16, 27, 51, 67, 77. 
87, 97 

Paracone, 41 

Parafiocculus, 33, 46, 285, 2SS, 290, 
293 

Parapitliems, 326, 327 
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-Parotid gland, 222. 223 
Pelvis, 19, 30, 43, 53, 136 
PelycoduSf 322 
Penis, 24, 44, 270, 271 
Pericardium, 227 
Peritoneum, 221, 222 
Pe7vdicticus^ 8, 15 
Petrosal fossa, 40, 109 
Pharynx, 214, 215 
Pithecia, 35, 39, 43, 45 
Placenta, 60, 270 
Platyrrhini, 35-46 
Plexus — 
brachial, 301 
cardiac, 312, 313 
cervical, 299 
guhe, 297 

lumbar and sacral, 305 
pulmonary, 313 
solar, 314 

Pliocene period, 332 
PliopUJiec-us, 327-329 
Post-orbital bar, 18 
Potto, 8, 15, 26 
Primates, 6 
Process— 

Eustachian, 109 
mastoid, 108, 115, 122, 130 
styloid, 109, 115, 122, 130 
vaginal, 115,122, 130 
Propliopithecus, 327 
Prostate, 58, 272 
Protocone, 41 
Protooonid, 42 
Psychology, 290 
Pterion, 18, 29, 108, 113, 121 
Pterygoid plates, 109, 114 

R, S 

Radius and ulna, 139 
Rectum, 219 
Phinopitliecus, 48 
Ribs, 138 

Sacrum [see Pelvis). 

Sawiiris, 35 

Salivary glands, 56, 222, 223, 224 
Scapula, 139 
Scrotum, 44, 271 
Semnopitliecus, 48 
Simla (see Orang) 

Simian shelf, 116, 125 
Simognathism, 110 
Sivapithecus, 331 
Siwalik Fauna, 331, 333 
Skuh, 17, 29, 39, 52, 75, 104-134, 
323-331 


Spermatozoa, 272 

Spheno-maxillary fissure, IS, 108, 
X.20 

Spleen, 253 

Sternum, 19, 30, 43, 53, 13S 
Stomach, 9, 22, 32, 43, 56, 216 217 
218 ’ ’ 

Sublingua, 9 [see also Tongue) 
Sublingual gland, 223 
Submaxiilary gland, 222 , 223 ■ 

Sulci— 

calcarine, 25, 45, GO, 280, 283, 287, 
293 , 

calloso-iiiarginal, 26, 45, 60, 280, 
284, 290 , , 

central, 25, 45, 58, 282, 285, 2S8, 

collateral,45, 60, 284, 288, 290, 293 
fronto-orbital, 284, 287, 289, 292 
intraparietal, 25, 46, 59, 282, 287, 

lunate (see Simian sulcus), 
occipital, 59, 280, 283, 287, 289 
orbital, 58, 284, 289, 292 
parallel, 25, 45, 59, 283, 289 
parieto-occipital, 279, 283, 287, 
289 

post-central, 282, 292 
post-lateral, 25 

precentral, 45, 58, 285, 288, 290 
rectus, 25, 45, 282, 290 
simian, 280, 283, 287, 289, 292 
superior limiting, 283, 287, 289, 

Sylvian, 25, 45, 59, 279, 283, 292 
Supra-orbital crests, 112, 119 
Suprarenal capsules, 253 
Symphalangus, 73 

T 

Tail, 8, 13, 35, 38, 65 
Tarsioidea, 8, 9, 26-34, 40, 60, 61, 
321-323, 325, 326-328, 330 
Tarsus, 143 

Teeth, 18, 30, 40, 52, 144-150, 321, 
322 

Temporal ridges, 128 
Testis, 9, 24, 32, 271 
Tetonius, 323 
TheropitJiems, 48 
Thorax, 138 
Thymus gland, 253 
Thyroid cartilage, 257 
Thyroid gland, 253 
Tibia, 142 

Tongue, , 22, . 32 , 43, 55, 210-214 < 
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Trachea, 24, 57, 262 

Tiipaiidfe, 321 
Turbinate bones, 257 

Tympanie bullfe and annuius, 
29. 40, 52, 109 

TJ~Z 

LyiilaHiu.^, 32.3 

umbilicus, 78, 100 
IJretlira. 24 

Uterus, 9, 24, 32, 58, 267 
Uvula, 210 
Vagina, 58, 267 
"Variations, 3 
V'as deferens, 272 
eins— 

axillary, 251 
azygos^ 249 
basilic, 251 


IS 


> i 


Qins—continued. 

brachial, 251 
caval, 249, 250 
cephalic, 251 
i facial, 246 
I innominate, 248 
i jugular, 248 
I portal, 249 
saphenous, 251 
^ subclavian, 251 

Vertebral column. 19. 30 , 42, 63, 

\esieu)Ee semiuale.s, 24, 5S, 292 

Vibrissas, 17, 28, 60 ’ ’ 

vocal cords, 260 

Voice, 69 

Washahitis, 323 

Zygoma, los, 114. 121, 129 


Bale. Sous anil lianielss 


'“n, Ltd.. S3.Si, Great Xitclifield Str, 


street, W i. 




